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EDMUND HELLER: 1875-1939 
By Hizpa W. GRINNELL 


There are in the museums of the United States so many specimens, gathered 
from four continents, which bear on the collector’s label the signature ““E. Heller’”’ 
that it seems fitting to record something of the collector’s life and travels. For 
certain facts the writer is indebted to Heller’s sister, Mrs. George E. Tucker. 

Born on May 21, 1875, at Freeport, Illinois, Edmund Heller was the son of 
Edward and Mary Ann [Schottle] Heller. When the boy was thirteen, the family 
moved to Riverside, California, a place which throughout his life he loved to call 
“home,” and where he is laid to rest in the family plot in Olivewood Cemetery. 

Country roads led far and wide from the little town and over them across the 
mesas to canyons and hilltops the boy rode on his pony. Often his companion 
was Harvey M. Hall, also eminent in later years, but as a botanist. The boys 
were devoted readers of the ‘“‘Oologist”’ and their excursions had as an objective 
the collecting of birds and their eggs. E. B. Babcock (1934, p. 355), writing the 
biography of Hall, says that during their high school days the boys were stimu- 
lated and encouraged by an understanding teacher, E. A. Zumbro. 

In the summers of 1896 and 1897 Heller collected in the Mohave and Colorado 
deserts, turning his attention more and more to reptiles and mammals. Later he 
became known especially as a collector of mammals, although he often put up 
birds as well. 

Graduating from the Riverside High School, Heller entered Stanford Univer- 
sity in the fall of 1896. From December 1898 through June 1899, Heller, in com- 
pany with a fellow student, Robert E. Snodgrass, explored and collected in the 
Galapagos Islands. The expedition was made under the direction of the Zoology 
Department of Stanford University and was financed by Timothy Hopkins. The 
explorers sailed from San Francisco on the sealing schooner Julia E. Whalen, 
which visited each island in the group, as well as Clipperton and Cocos islands. 
Their itinerary is given in Heller’s paper on the reptiles of the Archipelago (1903, 
pp. 39-42). Mammals, with the exception of the Cetacea, were reported upon 
by Heller (1904), but the paper on the birds (1904) was written with Snodgrass 
as senior author, as was the paper upon the shore fishes (1905). So industriously 
did the youthful collectors take in birds, mammals, reptiles, fishes, insects, mol- 
lusks, arachnids, crustacea, echinoderms and plants that their names have been 
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perpetuated by specialists describing endemic forms, such as Dromicus occidentalis 
helleri Van Denburgh, Uca helleri Rathbun, Lipeurus helleri Kellogg, Telanthura 
helleri Robinson, Scalesia Helleri Robinson, and Opuntia Helleri K. Schumann 
in Robinson. 

The summer of 1900 was spent in the employ of the United States Biological 
Survey, as assistant to Wilfred H. Osgood in his investigations among the Queen 
Charlotte Islands, along the coast of southern Alaska, and in the Cook Inlet 
region. In commemoration of Heller’s efficient services Osgood (1901, p. 181 
bestowed the name helleri on the winter wren of Kodiak Island. 

In 1901 Heller received his A.B. from Stanford University and shortly there- 
after began the work which was to occupy him for the next six years as western 
field collector for the Field Columbian Museum. Oregon, California, Baja Cali- 
fornia, and Mexico were visited. Letters to old friends showed that the work was 
much to his liking. The vicissitudes of climate never evoked complaint. From 
Oregon he wrote in October, “I won’t strike for a warmer climate as long as the 
collecting is good. I find that rainy weather aids me considerably, that is, my 
trapping success rises with the water.’’ Neither did the snows of the San Pedro 
Martir or the hot sands of the Colorado Desert evoke complaint. 

The only indication of a ruffled spirit appears in a letter written from Juchitan, 
Oaxaca, Mexico, April 23, 1904: ‘Elliot has just published the results of my wan- 
derings in Southern California, but as usual has succeeded in incorporating many 
awkward blunders and statements, especially in field notes. If you find the 
floral conditions existing about the summits of the Sierras transferred to Death 
Valley don’t be surprised.” 

Elliot was, however, very appreciative of Heller’s ability as a collector, as well 
he might be, for Heller’s mammals afforded him the material for the naming of 
many forms. No type specimens are designated in his descriptions but the 
accompanying text refers repeatedly to Heller’s notes. To at least three mam- 
mals, Dipodomys deserti helleri, Thomomys helleri, and Perognathus helleri, the 
collector’s name was given “in recognition,” Elliot (1903, p. 166) states, “‘of his 
most capable services to this Institution, for which he is an official collector.” 

In midsummer of 1905 Heller was recalled from Guatamala to the Field Mu- 
seum to become a member of the African expedition being organized under 
the direction of Chief Taxidermist Carl E. Akeley. This opportunity to work 
under a man from whom he could learn much pleased Heller greatly. The 
fourteen months spent with Akeley in central East Africa schooled Heller ad- 
mirably for later expeditions. 

On his return journey Heller visited Naples, Rome, Venice, Paris and London. 
Later he studied collections in Berlin. 

Early in 1908 Heller joined the staff of the Museum of Vertebrate Zoology 
founded by Miss Annie M. Alexander at the University of California. His 
first assignment was to prepare an account of the mammals of the 1907 Alexan- 
der expedition to southeastern Alaska (1909). Some weeks were spent in Wash- 
ington comparing the specimens secured by the expedition with those in the 
collections of the Biological Survey. 
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Heller’s sense of fairness is exemplified in a letts: ritten at that time: ‘Under 
the head of the various localities I have given the field notes of Stephens and 
Dixon, these of course arranged under their species. Have also given a list of 
the specimens under each species with their sex, date, locality and collector so 
as to give credit to the various collectors 
bi 


are This method is a space killer 

it it’s about the only way to give the collectors a square deal.” 

Heller accompanied the 1908 Alexander Expedition to the Prince William 
Sound region of Alaska and was author of the report upon mammals of the ares 
1910). 

With the planning of the Smithsonian-Roosevelt East African Expedition of 
1909-1910 there came a request from President Theodore Roosevelt to President 
Wheeler of the University of California for the release of Edmund Heller from his 
duties in the Museum of Vertebrate Zoology in order that he might accompany 
the expedition, as he had been recommended by Carl Akeley for the position of 
naturalist in charge of the preservation of big game animals. 

The choice was a happy one, for the two men proved to be especially congenial. 
Heller wrote from Washington (February 1, 1909): ‘A few days ago I met the 
President at lunch in the Whitehouse [sic]. He was extremely pleasant and 
jolly and talked enthusiastically of the coming trip. He already possesses a 
remarkable knowledge of the game animals of East Africa, a knowledge equal 
to that of a naturalist who has visited the country and supplemented his 
experiences by a study of the literature.’ Heller’s first impression was a lasting 
one 

Roosevelt, himself, speaks in his writings of Heller’s never failing cheerfulness 
under trying conditions and of his coolness in the face of danger. Of the part 
Heller took in the expedition’s work Roosevelt wrote (1910, p. 93): ‘He it was 
who handled all the skins, who, in other words, was making the expedition of 
permanent value as far as big game was concerned; no work at any hour of the 
day or night ever came amiss to him.” The party sailed from New York on 
March 23, 1909, and disbanded at Khartoum on March 14, 1910. The nar- 
rative of the itinerary and adventures has been fully chronicled by the leader 
himself (Roosevelt, 1910). 

Together Roosevelt, senior author, and Heller prepared “Life Histories of 
African Game Animals’ (1914). The two volumes were reviewed by C. Hart 
Merriam (1916, pp. 148-153). Of the junior author’s contribution he says: 
“Heller’s descriptions of the animals are clearly stated, easily understood, and 
may be regarded as models of their kind.” The scientific reports on the 
mammals were made by Heller alone. They are listed in the appended bibli- 
ography. Of the 150 new forms which he described, 27 have been relegated to 
synonymy by later writers with access to more abundant material for comparison. 

The writing was done in Washington, but Heller’s residence there was in- 
terrupted by a third East African trip, when the Smithsonian Institution ac- 
cepted a suggestion from Paul J. Rainey that it send a mammal collector with his 
expedition to East Africa for six months in the field, all material collected to 
become the property of the Institution. The expenses of the expedition were 
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paid by Mr. Rainey alone. The route of travel lay entirely north of the country 
traversed by the Roosevelt expedition, through the northern part of British 
East Africa and the southern part of Abyssinia. 

From Naples, Italy, on March 2, 1911, Heller wrote to his old friend, Joseph 
Grinnell. ‘““Mr. Rainey intends to spend six months in the game country bordering 
Abyssinia. He is outfitted chiefly for excitement. We have with us a string 
of cow ponies for roping game, a pack of bear dogs for running the game down 
and a moving picture expert for getting a record of the battles which are sure to 
take place....’’ The report of the Secretary of the Smithsonian Institution 
for 1912 states that the Rainey Expedition returned with 4,700 mammal skins, 
in addition to many specimens of birds, reptiles, and other animals. 

Ned Holiister (1918b, p. 25) wrote of Heller’s African work: ‘“‘Great credit is 
especially due to Mr. Heller for his success in the field on both of the major expe- 
ditions, and his interest in the preliminary arrangement and classification of the 
collections assembled by himself and his colleagues. His notes on specimens 
in European museums and the specimens compared by him with the types in 
those institutions, as well as his exceedingly interesting and valuable journals 
of the field work, have been of great help in the present work.” 

In the summer of 1914 Heller accompanied Lincoln Ellsworth to the Stikine 
River and Cassiar Mountains of British Columbia to collect specimens of big 
game for the Biological Survey. 

Heller twice visited Peru. First in 1915, as collector with the Yale University- 
National Geographic Society Expedition to the Urubama Valley of Peru, above 
which lie the Inca ruins of Macchu Picchu. Here he was in the field from April 
to November and made collections from the upper limit of life above La Raya 
Pass (altitude 14,200 feet) to the dense forests of the tropical zone of the Rio 
Comberciato (altitude 1,800 feet). Heller’s collection of 884 mammals was re- 
ported upon by Oldfield Thomas (1917, 1920); the 757 birds by F. M. Chapman 
(1921); and the 150 lower vertebrates by Thomas Barbour and G. K. Noble 
(1921). Chapman visited the region himself before concluding his report upon 
the birds, but for descriptions of climate, terrain, and vegetation he relies largely 
on Heller’s field notes. 

In 1916 Heller was employed as collector of small mammals on the Asiatic 
Expedition of the American Museum of Natural History. Joining the leader, 
Roy C. Andrews, in the coast province of Fokien, China, work was there carried 
on through July and August. Then proceeding via Hong Kong through French 
Indo-China to Yunnan a caravan was outfitted for travel westward to Tali-fu 
and northward through Li-Chiang to the Tibetan border and the headwaters of 
the Yangtze River. 

While in the vicinity of Li-Chiang, the expedition worked for seven weeks on 
the slopes of a mountain 18,000 feet high, collecting in that time 1,100 mammals. 
Early in January, 1917, the expedition turned southward toward the Indian 
border and low tropical country in search of leopards, tigers, and small mammals. 
During their year in the field the members of the party travelled 2000 miles on 
horseback, camped at 108 localities, and lived at altitudes varying from 1,500 
to 15,000 feet. 
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In the summer of 1918 Heller accepted an invitation from Paul J. Rainey to 
accompany him to Siberia, as Rainey had become official photographer to the 
Czech army in Siberia, where 50,000 Czech soldiers were holding the railroad for 
the allies. With Rainey he took an 8,000 mile railway journey across Siberia 
to the Ural Mountains and European Russia and back to their starting point, 
as the war ended. 

In the summer of 1919 he paid his fourth visit to Africa; with an expedition 
officially titled “Smithsonian African Expedition under the direction of Edmund 
Heller in conjunction with the Universal Film Manufacturing Co.” Members 
arrived in Cape Town, South Africa, on August 13, 1919. Here an outfit was 
assembled. The expedition visited the Victoria Falls of the Zambezi River, 
western Rhodesia, the source of the Congo River in the Belgian Congo, and then 
turned eastward to Lake Tanganyika. From headquarters on the eastern shore 
of the lake, excursions were made into the former German East Africa and the 
Uganda Protectorate 

When the Roosevelt Wiid Life Forest Experiment Station was established in 
1919 as a memorial to Theodore Roosevelt, it received the hearty support of 
Edmund Heller, who was one of the dedication speakers (1921). 

In the fall of 1921 Heller donated fifteen weeks of time, under the auspices of 
the Station, to the making of a survey of the big game animals of Yellowstone 
Park. Here he hunted with camera instead of gun. He writes (1925, p. 409): 

[ have never passed time more pleasurably and profitably than in this 
present natural history investigation. I learned more about the habits of the 
animal species observed during these few months than in all my previous 
hunting experience.”” On another page of the same report (1925, p. 448) he 
expresses the conviction: “A National Park should never be made a zoological 
garden [italics his]. It should harbor only its own natural fauna in normal num- 
bers and should be a sanct uary W here the animals are to be sought rather than a 
place where they are on exhibition.” 

Upon his return from a trip, Heller often talked informally before a scientific 
group concerning his travels. ‘Twice during his adventurous career he turned 
professional lecturer, once for a brief period in the fall of 1921, and again in 1927, 
following his resignation from the staff of the Field Museum. 

In the fall of 1921, Wilfred H. Osgood was appointed Curator of Zoology at the 
Field Museum, succeeding the late Charles B. Cory. Shortly thereafter Heller 

i 


was added to the staff as Assistant Curator of Mammals, a position which he held 
until his resignation in 1927. Early in 1922 Heller was assigned to further field 
work in Per Sailing South America on April 12th, he worked at first about 


the headwaters of the three most important tributaries of the Amazon, the Mara- 
non, the Huallaga and the Ucayali, later in the upper valley of the Amazon itself. 
The work was continued into 1923, terminating in a return to the Field Museum 
for the making of preparations for a new African adventure, the ““Captain Mar- 
shall Field Central African Expedition.’’ On this, his last expedition to Africa, 
Heller was engaged from the autumn of 1923 until October of 1926. 

During 1924 work was carried on chiefly in the eastern part of the Belgian 
Congo, in or near the great rain forest of central Africa, haunt of the great apes, 
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Early months of 1925 were spent at high altitudes on Mount Ruwenzori, on the 
eastern edge of the Belgian Congo. From Ruwenzori Heller went westward 
into the Ituri forest, home of the Pygmies and the elusive Okapi. Later, gorillas 
were sought and found in northwestern Uganda. 

Heller’s work in Africa is commemorated in the names of three birds described 
by Mearns, Francolinus hildebranti helleri (1913a, p. 381), Planesticus helleri 
(1913b, p. 1), and Pogonocichla cucullata helleri (1913c, p. 1), and in the naming 
of two mammals, Otomys jackson helleri Frick (1914, p. 10), and Aethomys kaiseri 
hellert Hollister (1918a, p. 97). 

The last eleven years of Heller’s life were devoted to the care in captivity of 
many of the large game animals he had known inthe wild. The contrast between 
their lives in the open and as prisoners always distressed him. It was his convic- 
tion that since the public demands zoological parks no pains should be spared to 
make the inmates as comfortable as possible. ‘Architects usually detest the sight 
of outside cages draped around the stately walls of their buildings,” he wrote. 
“They feel that it kills their architectual effect.”” But he battled continually 
for the outside cages which would give his charges sunlight, for the wide moats 
which would protect them from the public, and the dark lairs where they might 
rest in peace and quiet. 

Heller’s first charge was the directorship of the Milwaukee Zoological Garden 
Here he served from 1928 to 1935. One of his duties was the editing of the 
Bulletin of the Washington Zoological Park Soc*-ty, which sponsored the Zoo 
and supplied the animals. Many of his excelle... contributions are unsigned. 
“Polar bears reared in Milwaukee” (signed as republished in Parks and Re- 
creation, 1930) and the “American Prong-Horned Antelope” (1930) are enter- 
tainingly written and full of good natural history. His improving of the living 
quarters and the diets of his charges resulted in the successful rearing of animals 
rarely found adapted to captivity. 

In 1935 Heller resigned his position in Milwaukee in order to become director 
of the Fleishhacker Zoo in San Francisco, where his aid was needed in the plan- 
ning of the new Zoo, as well as in maintaining the old one. 

Here in the Bay region, with congenial work, and near old friends of his college 
days, he would have been happy except for the increasing inroads made upon his 
health by asthma, an old enemy. Severe attacks so injured his heart that 
death resulted on July 18, 1939, after three weeks confinement to his cottage on 
the grounds of the Zoo. During his last illness the same determination which 
had carried him through jungles and deserts kept him busy on the book which 
he had planned on the breeding habits of the Felidae. 

Heller was a member of the Cooper Ornithological Club from 1894 until his 
death, and a charter member of the American Society of Mammalogists, founded 
in 1919. In 1930 he was chairman of the Committee on Statistics and Publi- 
cations of the American Association of Zoological Parks and Aquariums. In 
1937 he became chairman of the American Association of Zoological Parks. 

Roger Conant (1939, p. 639) wrote of Heller: ““Everywhere he went he made a 
name for himself and endeared himself to all those with whom he was associated. 
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There was but one Edmund Heller and his passing leaves a void that no one else 
ean fill.” 
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vol. 56, no. 9, pp. 1-5, pls. 1-3. 

New species of insectivores from British East Africa, Uganda, and the Sudan. Smithsonian 
Misc. Coll., vol. 56, no. 15, pp. 1-8, 1 pl. 


1911 


New species of rodents and carnivores from equatorial Africa. Smithsonian Misc. Coll., 
vol. 56, no. 17, pp. 1-16. 





1912 
New rodents from British East Africa. Smithsonian Misc. Coll., vol. 59, no. 16, pp. 1-20. 
New genera and races of African ungulates. Smithsonian Misc. Coll., vol. 60, no. 8, pp. 
1-13. 
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New races of insectivores, bats and lemurs from British East Africa. Smithsonian Misc. 
Coll., vol. 60, no. 12, pp. 1-12. 


1913 

New races of antelopes from British East Africa. Smithsonian Misc. Coll., vol. 61, no. 7, 
pp. 1-13. 

New antelopes and carnivores from British East Africa. Smithsonian Misc. Coll., vol. 
61, no. 13, pp. 1-15. 

The white rhinoceros. Smithsonian Misc. Coll., vol. 61, no. 1, pp. 1-77, pls. 1-31, text 
figs. 1-3, 2 maps 

New races of ungulates and primates from equatorial Africa. Smithsonian Misc. Coll., 
vol. 61, no. 17, pp. 1-12. 


New races of carnivores and baboons from equatorial Africa and Abyssinia. Smithsonian 
Misc. Coll., vol. 61, no. 19, pp . 1-12. 


1914 


Four new subspecies of large mammals from equatorial Africa. Smithsonian Misc. Coll., 
vol. 61, no. 22, pp. 1-7 

Life-histories of African Game Animals by Theodore Roosevelt and Edmund Heller with 
illustrations from photographs, and from drawings by Philip R. Goodwin; and with 


forty faunal maps. New York, Charles Scribner’s Sons. 1914. [2 vols.] 
New subspecies of mammals from equatorial Africa. Smithsonian Misc. Coll., vol. 63, no. 
7, pp. 1-12. 
1920 


Mount Lololokwi the unknown. Harper’s Mag., vol. 140, Jan., pp. 147-160, 9 ills. 
1921 
Roosevelt and wild life. Roosevelt Wild Life Bull., vol. 1, no. 1, pp. 50-51. 
1925 
The big game animals of Yellowstone National Park. Roosevelt Wild Life Bull., vol.. 2, 
no. 4, pp. 404-467, pl. 26, figs. 46-112. 
[with C. C. Adams, V. Bailey, J. Dixon, and E. A. Goldman] Report of the committee on 
wild life sanctuaries, including provision for predatory mammals. Jour. Mamm., vol. 
9, no. 4, pp. 354-357. 
with C. C. Adams, V. Bailey, J. Dixon, and E. A. Goldman] Supplementary report of the 


committee on wild life sanctuaries, including provision for predatory mammals. Jour. 
Mamm., vol. 9, no. 4, pp. 357-358. 


1929 
Some American big game. Parks and Recreation, vol. 12, no. 4, pp. 193-195. 


[Review of translation of Th. Knottneraus-Meyer’s] Birds and beasts of the Roman zoo. 
Parks and Recreation, vol. 13, no. 1, pp. 28-34. 


1930 

[Review of W. R. Blair’s ‘‘In the Zoo”’] Dr. Blair’s book. Parks and Recreation, vol. 13, 
no. 3, pp. 154-155. 

The American Prong-Horned Antelope. . . . Bull. Washington Park Zool. Soc., vol. 1, no. 4, 
pp. 1-8, 5 figs. 

Polar bears reared in Milwaukee. Parks and Recreation, vol. 13, no. 5, pp. 327-332, 2 ills. 
[Reprinted from Bull. Washington Park Zool. Soc., vol. 1, no. 2, where no author is 
listed.] 
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1931 
[Review of Wm. M. Mann’s] ‘Wild animalsin and out of the Zoo.”? Parks and Recreation, 
vol. 14, no. 8, pp. 440-443, 1 ill. 


Standardizing common names of cage birds. Aviculture, ser. 2, vol. 3, no. 8, pp. 193-196 
[further comments on pp. 197-198]. 


[Letter] Friendly association of different species in Milwaukee zoo. Parks and Recreation, 
vol. 14, no. 12, p. 706. 


[Review of Lee S. Crandall’s] ‘Paradise Quest.’? Parks and Recreation, vol. 15, no. 4 
pp. 207-209, 1 ill. 


1932 
[Review of C. Emerson Brown’s] ‘‘My animal friends.’’ Parks and Recreation, vol. 15» 
no. 9, pp 562-564. 
[Review of Harold J. Shepstone’s} ‘‘Wild Beasts today.’’ Parks and Recreation, vol. 15, 
no. 12, pp. 764-766. 
1933 


Our noble ancestor the chimpanzee. Parks and Recreation, vol. 16, no. 5, pp. 245-248, 1 inl! 

[Review of Raymond Ditmar’s] ‘Thrills of a Naturalist’s Quest.’’ Parks and Recreation’ 
vol. 16, no. 6, pp. 296-297. 

[Review of Junius Henderson and Elberta L. Craig’s] ‘‘Economic Mammalogy.”’ Parks 
and Recreation, vol. 16, no. 9, p. 426 


1934 


Nature’s most amazing mammal. Natl. Geog. Mag., vol. 65 


w 
“N 


, no. 6, pp. 729-759 ills. 


, 
1935 
At Milwaukee new species of animals and new features exhibited during past year. Parks 
and Recreation, vol. 18, no. 7, pp. 272-274. 
1936 


Zoo construction during the past year in the United States. Parks and Recreation, vol. 19; 
no. 10, pp. 396-402 

Elephant keeper killed at Fleishacker [sic] zoo. Parks and Recreation, vol. 19, no. 12, 
pp. 504-505 


1939 


[Review of first issue of Fauna) Philadelphia’s “‘Fauna.’’ Parks and Recreation, vol. 22s 
no. 9, pp. 489-490. 


[Review of Roger Conant’s} Reptilesof Ohio. Parks and Recreation, vol. 22, no. 5, p. 262. 


Museum of Vertebrate Zoology, University of California, Berkeley, California. 
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A SURVEY OF THE BEAVER POPULATION OF ROCKY MOUNTAIN 
NATIONAL PARK, COLORADO 


By Frep M. PacKarp 


Between January 3, 1939, and December 5, 1940, the writer was engaged in 
investigations of wildlife problems in Rocky Mountain National Park, Colorado, 
for the National Park Service. One of these studies consisted of a general survey 
of the beaver population of the park, designed to provide data upon which to 
base administrative policies regarding the proper management of the lands oc- 
cupied by beavers and the perpetuation of the beaver population at optimum 
conditions. 

In order to coordinate this survey with the state-wide study of beavers being 
made by the Colorado Pittman-Robertson division, the methods devised by 
the state investigators for their own work were employed in the national park. 
Each stream and its tributaries were paced to determine the location of beaver 
colonies; in a few cases measuring was done by car on roads adjacent to streams, 
while stretches of certain streams quite unsuited to beavers were estimated from 
maps or from the length of trails nearby. Ecological data were recorded on 
forms supplied by the state organization, and where time permitted, the es- 
sential information was transferred to straight-line diagramatic maps of each 
stream and its beaver colonies. These forms and maps may be referred to at the 
offices of the national park in Estes Park. 

Dr. E. A. Warren surveyed the beaver colonies on Cow Creek and other 
streams in the Estes Park region east of Long’s Peak, publishing his results in a 
detailed paper (Notes on the Beaver in Estes Park, Colorado, Roosevelt Wild 
Life Annals, vol. 1, no. 2, pp. 193-234, 1926). In making his survey he assumed 
that eight beavers inhabited each lodge then is use. The state men, however, 
consider six beavers to a lodge more nearly accurate, and figure that two beavers 


occupy each bank burrow. Other studies in Missouri and elsewhere are based 
upon an estimate of seven beavers toa lodge. These opinions can be argued, but 


to correlate the present work with the state survey, the state’s method was used. 
The crowding of beavers on some streams in the park indicated that certain 
exceptionally large lodges were inhabited by two or three families, and a cor- 
respondingly higher estimate was made in such cases. The advice of Park Nat- 
uralist H. Raymond Gregg and Rangers Jack Moomaw, Harold Ratcliff and 
Fred McLaren, of the park staff, was especially helpful on this point. 

The subspecific identity of the beaver inhabiting the park is uncertain. For- 
merly it was assumed that Castor c. frondator of the lower Colorado River valley 
lived on the west side of the continental divide, and that Castor c. missouriensis 
inhabited the eastern slope. In 1939, E. A. Warren and E. Raymond Hall, 
described a new subspecies, Castor c. concisor, from Colorado. One specimen 
from the park was referred to concisor by scientists of the United States National 
Museum, and a series of nine skins in the American Museum of Natural History 
from the park are doubtfully referred to concisor. It would be of value to have 
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a series of park beavers collected and the skins and skulls properly classified. 
Until better evidence is available, the park beaver may be assumed to be Castor 
c. concisor. 

Rocky Mountain National Park includes 502 square miles of high mountain 
terrain and the headwaters of four (possibly five) drainage systems, each with 
tributary streams and associated lakes. These systems rise high on the mountain 
slopes, many of them originating in lakes or springs above timberline, which is 
at 11,000 feet, or slightly below that elevation. Due to the gradient of the slopes, 
most of the higher parts of the streams are unsuited for beaver, or poorly suited 
to their occupancy, being narrow, rocky and turbulent, and lacking suitable 
vegetation. As these streams descend, the slope decreases, and they enter long 
glaciated valleys, locally known as “parks”, where they broaden and the flow 
slackens, while willow and aspen become abundant, providing ideal conditions 
for beaver colonies 

The following discussion of the beaver colonies on these drainages includes 
descriptions of the ecological conditions peculiar to each tributary. The drain- 
ages are discussed as units, the tributaries and lakes being arranged in their 
geographical position counterclockwise from Estes Park village. Environmental 
conditions change markedly a short distance below the national park on all of 
these streams, the eastern drainages entering canyons through the foothills to the 
plains 30 miles distant, while the Colorado River on the west flows into dry Upper 
Sonoran basins below Grand Lake village. These changes in the environment 
are such as to preclude the establishment of important or permanent beaver 
colonies in those regions. 


THE THOMPSON RIVER DRAINAGE 


North Fork of the Thompson River.—The north fork rises in several alpine lakes at the foot 
of the Rowe Glacier north of Mts. Dunraven and Dickinson, and flows eastward out of the 
park. The only beaver colony on this stream within the park is about a mile east of Lost 
Lake, where a single lodge stands in an arctic willow swamp slightly below timberline. 
The course of the stream descends gradually to 9300 feet at the park boundary and offers 
considerable habitat for future colonization by beavers. A number of deer and elk inhabit 
this region and compete with slight effect for the willows and grasses. 

West Creek.—This stream rises in a broad alpine valley above timberline on the east slope 
of Mummy Mountain. In spring it is swift, and much of it physically unsuited to beaver. 
As far as could be determined, no beavers were living there in 1939 or 1940; scattered patches 
of aspen had been cut at least ten years previously, but none in recent years. The evident 
factor deterring beavers from settling on this stream is the lack of available food. 

Cow Creek.—Cow Creek rises as two branches, one draining the north slope of Lumpy 
Ridge and Wonder Basin, the other the unnamed mountain to the north. The central por- 
tion of this stream has served as habitat for more beavers in the past than at present. 
Practically all of the aspen groves adjacent to it have long been cut by beavers, probably 
20 years ago or more, and they have not recovered. Elk and domestic stock occupying the 
meadow have cropped all the young shoots so constantly that reproduction from the stumps 
has ceased. Willow forms the principal food species for beavers in the area and much of 
that is too sparse to support a colony, or has been killed by elk and stock browsing. 

Most of this stream is entirely unsuited to beaver, except at the upper sections, where the 
aspen groves afford potentia! food supplies. The chances of permanent colonies being 
maintained on the lower reaches are slight. 
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TaBLE 1.—Beaver Population of Rocky Mountain National Park 














Ng | 
gs 16 
STREAM : ~ PRESENT POPULATION “ARRYING CAPACITY 
Thompson River Drainage 
North Fork 1 0 6 More 
West Creek ( Slightly more 
Cow Creek ! ? 24 Slightly more 
Black Canyon Creek 0 0 0 Few or none 
Fall River 13 9 96 Slightly more 
Bighorn Creek - Not surveyed Few or none 
adequately 
Roaring River 1 7 As at present 
Hidden Valley Creek 10 70 Fewer 
Beaver Creek ¢ 36 More 
Thompson River 52 | 13 315 Many fewer 
Windy Gulch Brook 12 65 As at present 
Forest Canyon Creel Not surveyed Probably few or none 
Havden Creek Not surveyed Probably few or none 
Spruce Creek Not surveyed Probably few or none 
Fern Creel Not surveyed Probably few or none 
Cub Creel 7 5 60 As at present 
Mill Creek 22 5 144 Fewer 
Glacier Creek 18 i 150 As at present, or more 
Wind River 3 18 Slightly more 
Aspen Brook Not surveyed Not determined 
Lily Lake 0 l 2 More 
Fish Creek 0 Few or none 
Cache la Poudre Drainage 
Cache la Poudre River 20 | 13 150 Slightly more 
north slope, Specimen Nt.) 
South Fork Not surveyed Probably few 
Cascade Creek Not surveyed Not determined 
Hague Creek Not surveyed Not determined 
Chapin Creek Not surveyed Not determined 
Specimen Creel Not surveyed Not determined 
Long Draw 1 ? 6 Not determined 
Colorado River Drainage 
Colorado River and tributaries 
within the national park ee 630 As at present 
Tonahutu Creek —/|- Not surveyed Not determined 
North Inlet —_ Not surveyed Not determined 
East Inlet ] 0 6 More 
Grand Lake l 0 6 More 
The Outlet 0 Very few or none 
North St. Vrain Drainage 
Oriole Creek Not surveyed Not determined 
Cony Creek Not determined | Very few 


Pipit Lake, Junco Lake, Bluebird 
Lake, Ouzel Creek and Ouzel 
Lake | Not determined | Very few 

Eagle and Pitt Lakes to N. St. 
Vrain Creek | 


o 


None 
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TaBLE 1.—Continued 

















‘ 
STREAM § a PRESENT POPULATION | CARRYING CAPACITY 
ae | 
Lion Lake, Thunder Lake to N.| | | 
St. Vrain Creek 0 Probably none 
Sandbeach Lake and outlet 0 | Probably none 
Hunter’s Creek 1 2 | Slightly more 
Camper’s Creek 0 | None 
Horse Creek 0 | None 
Cabin Creek 3| ? 30 | More 
Inn Brook 3 ? 18 | More 
Cow Creek 3 ? 18 More 
Totals: North St. Vrain Drainage Spe vgwemiencuagae 68 
Colorado River Drainage. . = . 642 
Cache la Poudre Drainage 156 
Thompson River Drainage 999 
Grand Total Ae . ince ; 1865 


Black Canyon Creek.—Black Canyon Creek rises between Lumpy Ridge and MacGregor 
Mountain, flowing southward into Estes Park. The upper part of the stream is steep and 
full of boulders. Below the park boundary it flows east through sloping pastures used by 
livestock. Some aspen is available, but livestock competition will probably prevent 
colonies from becoming established. 

Fall River—Fall River rises above timberline near Fall River Pass, and descends 
with considerable swiftness into Horseshoe Park. No beaver colonies were found above 
10,000 feet in this valley, and only one colony was found on the river itself above Horseshoe 
Park. However, several colonies have been established at places where small tributaries 
from the steep slopes of the canyon join the river, where aspen is available. These were 
surveyed inadequately, but at least four occupied lodges were found. 

Horseshoe Park, a narrow meadow about a mile long at 8200 feet, supports several 
colonies of beavers. There is an abundance of willow, and several stands of aspen are grow- 
ing along the south side of the park and at the head of the meadow. The beavers have 
established a considerable series of dams and ponds near the artificial fish pond south of the 
stream, taking advantage of the outlet for their purpose. Another colony is located at the 
junction of Hidden Valley Creek with Fall River in this meadow. There appears to be an 
adequate supply of aspen and willow to support the present population, but there is not 
much available for overflow colonies. Elk are doing some damage to the willow and aspen 
in this area. 

Roaring River.—Roaring River rises in Crystal and Lawn lakes, draining the southern 
slopes of the Mummy Range. Above 9500 feet it is too small to be a likely site for beaver 
colonies, although willow is available there. Below 9500 feet, on the hanging valley above 
Horseshoe Park, there are signs of former occupancy. In 1939 an abundance of fresh cutting 
was found there that probably represented the work of a single beaver. One active lodge 
and pond were found on a small tributary emptying into Roaring River. Most of the lower 
part of the stream is too swift and rocky for colonization. 

Hidden Valley Creek.—This creek rises as the drainage of the north side of Trail Ridge at 
over 12,000 feet. It drops swiftly through the conifer belt into Hidden Valley at 10,000 
feet, through which it flows more slowly. This valley is a sedge swamp, with some willow, 
but much of the willow has been cut by beavers and some has been killed by elk. Young 
aspens fill the western end of the valley and the adjacent hillside, covering the scar of the 
fire of 1914, but beavers have as yet made little use of these trees, which will eventually be a 
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valuable source of food and material to them. The eastern end of this upper valley is 
covered by a large pond, which was almost completely dry in 1939 but refilled in 1940. A 
small lodge has been built on the shore of this pond, but there is little food immediately 
available for the maintenance of this colony 

Dropping through a narrower valley, the stream enters a lower meadow where there are 
two large, old ponds. This colony is decadent; almost all of the willow and all of the aspen 
near the ponds have been cut. The beavers are obtaining aspen from more than a 150 feet 
up the hillside. There is probably barely enough food there to support the present popula- 
tion, and the young beavers have to move downstream. East of the roaa, another series of 
dams and two very old lodges form another colony. Here most of the available aspen has 
long been cut, and most of the willow is either flooded, dead, or partly killed by elk. There 
is no possibility of support for the annual increase 





Jeaver Creek.—Beaver Creek rises two branches at the foot of Trail Ridge at about 
9000 feet. The southern branch is unsuited for beaver. The northern branch rises in a fine 
stand of aspen, which continues for a mile down its course, and in places provides suitable 
habitat for beaver. The two branches join near the foot of the broad valley, and the stream 
soon reaches Beaver Meadow There irrigation ditches decrease the amount of water in 
the stream itself, but beavers could become established at many places in the upper meadow. 
Three colonies there at present appear to be doing well. Most of the upper meadow lacks 
aspen available to beavers, which must, therefore, subsist on grasses and willows that are 
heavily browsed by elk. A dying stand of aspen borders the stream in the eastern end of 
the meadow, which could provide food and material for a number of beaver. The only 
colony now in this grove is at the extreme eastern end, at the head of the lower canyon 

3eaver Creek offers considerable habitat for future colonization, and will probably be 
occupied by animals overflowing from more crowded streams. The band of over 200 elk 
that winters in Beaver Meadow, with many deer, have killed much of the aspen and willow 
there, and are probably having a detrimental effect upon the potential food supply of the 
beavers 

Thompson River.—Thompson River rises between Trail Ridge and the Front Range. 
The steep, conifer-clad upper reaches are unsuited to beavers, although reports were re 
ceived of colonies in Odessa Lake and other lakes and tributaries that were not visited by 
the writer. A single bank burrow was found near Fern Lake Lodge. Other than this, no 
colonies were found much above the head of Moraine Park 

Where it enters Moraine Park, the stream is about 25 feet wide, but it forks eastward and 
is absorbed in a wide willow swamp. Several currents cross the marshes and timothy 
meadows that form Moraine Park proper. These currents join to reform the Thompson 
River at the foot of the grasslands. There is almost no aspen available to beavers in 
Moraine Park, except for a few small stands at the western end at the foot of the moraine. 
The beavers are living on the thick willow growth that borders their ponds and forms fringes 
along the currents. In many places the carrying capacity has been overreached, and the 
crowding is detrimental to the beavers as well as to private property. The only outlet for 
the yearly increment of beaver is the lower parts of the river below the park boundaries, 
and that region is unsuited to beaver. There is no indication that the supply of willow will 
soon be exhausted, but it is already insufficient to maintain the large numbers of beavers 
inhabiting the marsh, and it is suffering from competitive use by elk and deer, while livestock 
grazing reduces further the amount of grass available. 

Between the park entrance and Estes Park a few small colonies are found in moist 
willow meadows where enough food is available. All of these are poor sites, however. 

Windy Gulch Brook.—Rising in the bow] that forms the eastern summit of Trail Ridge, 
this stream drops swiftly into a flat hanging valley at 9400 feet that supports a thriving, 
long established beaver colony. Most of the available aspens have been cut, and long 
canals lead to more distant stands. There is still a good stand of aspen on the southern 
edge of the meadow, and much of the recent beaver activity has been concentrated near this 
area. The number of lodges indicates a crowded condition, and there is little room for the 
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annual increment, which must move downstream to the already overpopulated Thompson 
River. 

Cub Creek.—This creek rises in Cub Lake and flows southward parallel to the upper 
Thompson River to Moraine Park, where it joins that river. When Cub Creek is full, as in 
1939, it affords a number of good sites for colonies; its bed slopes gently and there is a mod- 
erate amount of standing aspen available to the beavers, and abundant willow. In dry 
seasons, as in 1940, lack of water may force some of its beaver population to evacuate, but 
such abandoned sites are probably reoccupied in later wet years. 

There is one large active lodge on Cub Lake, and another that is probably occupied 
intermittently. Below the lake is a succession of ponds and colonies, including at least six 
inhabited lodges at the time of the survey. One of these lodges is enormous, about 65 feet 
long, and is normally inhabited by two or perhaps three families of beavers. In 1940 Park 
Naturalist Gregg reported that it had probably been deserted. In addition, there are a 
number of bank burrows. The total population of the stream appears to fluctuate with 
annual conditions, but probably is as large as the stream will support. 

Mill Creek.—Mill Creek rises from a spring north of Bierstadt Moraine. Aspens are 
abundant there, and beavers have developed a series of ponds and canals, with one or two 
lodges and several bank burrows. The stream descends through a narrow, rocky canyon 
to a half-mile long meadow at 8200 feet. The northern part of the meadow is pasture; the 
center is a morass of alder and willow thickets bordering dozens of beaver ponds now in use. 
At the foot of the Bierstadt Moraine are several stands of aspen, utilized by the beavers 
At one place the beavers are dragging logs from trees they have cut 400 feet up the hillside 
to their ponds below. The aspen is relatively healthy and little scarred by elk. East of 
the Bear Lake road is a single colony, while two others are located on adjacent tributaries. 
The lower part of the stream is unsuited to beaver. 

Glacier Creek.—Beginning at Bear Lake, 9500 feet, Glacier Creek drops swiftly through 
Prospect Canyon to the Glacier Basin Campground. Most of the main stream is too swift 
and boulder-filled to maintain colonies, although a number of beavers have established 
themselves where short stretches of the stream flow over more level ground. Below the 
campground the creek plunges down a second canyon, joined by Mill Creek midway to its 
junction with the Thompson River, just outside the national park. 

A number of small! tributaries rise in lakes and canyons north of Longs Peak, joining the 
creek at various points along its course. This area was the scene of a large fire in 1900, and 
an abundant supply of aspen now covers the lower parts of the burned area. Many small 
colonies have been developed along these tributaries, some of them containing exceptionally 
fine examples of beaver workings. The number of beavers in this region wil! probably in- 
crease for several years. 

Wind River.—There are about three lodges on Wind River, which drains the northern 
slopes of Battle Mountain, north of Longs Peak. The declivity becomes increasingly 
gentle, and aspen is fairly plentiful along the stream, which probably can support a few 
more beaver than it does at present. 

Lily Lake and Fish Creek.—Formerly a number of beavers lived beside this lake, but they 
were trapped out regularly at the request of the owner. At the time of the survey, a single 
pair had reoccupied the lake. 

Fish Creek rises in Lily Lake, and drops eastward through a tangle of aspen, alder, willow 
and other plants into a broad grass-covered valley that forms the southern section of Estes 
Park. A fringe of tall aspens borders the stream for a mile into the valley; eastward, this is 
replaced by a fringe of willows and alders. Lying entirely outside the national park, the 
stream joins the Thompson River 64 miles below Lily Lake. Small, frequently dry, flowing 
through heavily grazed pastures, the stream is entirely unsuited to beavers, and is used by 
them only temporarily, if at all. 


THE CACHE LA POUDRE DRAINAGE 


Cache la Poudre River.—This river rises in Poudre Lakes, at Milner Pass on the conti- 
nental divide. Poudre Lakes are shown as two large ponds on the topographic map of 1919, 
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but the single dam beavers have built at the outlet has raised the water level to form one 
lake. Lying about 200 feet below timberline between densely conifer-clad slopes, the only 
food available to the beavers there is a thick growth of arctic willows. One of the two 
lodges is very old, while the smaller was probably begun in 1939. There is enough grass and 
willow to support the present population, although there is considerable competition with 
muskrats for food. It has been suggested that this colony, at 10,107 feet, may be one of the 
highest in the United States 

The river drops rapidly eastward from the lake, receiving as it progresses drainage waters 
from Mt. Ida and Specimen Mountain. Beaver colonies have been established in consid- 
erable numbers along the stream. The lodges associated with these colonies are of normal 
size, but by necessity have been built entirely of willow, grass and volcanic mud. This 
does not cohere well, so that the lodges weather easily and are not very substantial. 
Whether this fact is a factor in the eventual abandonment of the colonies is not certain, but 
most of the colonies occupied at present are located immediately above older sites that 
have been drained by the beavers and abandoned. However, draining itself does not imply 
that the site is deserted. In some cases new lodges have been built beside partly-drained 
ponds, and the original lodge may even be occupied. 

Inspection of the meadows beside the stream revealed that most, if not all, of the present 
grassland has at one time or another been the site of beaver colonies. Some of these grass- 
grown meadows can hardly be recognized as former beaver ponds now, but, from indications, 
beavers have probably been living here in numbers for hundreds of years. Although the 
parts of the stream now occupied probably could not support any more beavers than are 
there now, there is room available along the river for some of the annual increase. The 
lower part of the stream was not surveyed, but it doubtless contains a large number of 


beavers 


LONG DRAW 
This long lake flows along the northwestern boundary of the national park for a mile or 
so, and continues northward beyond the park; it is probably a part of a separate drainage 
system, although its outlet may eventually join the Cache la Poudre River far outside the 
park. Although one small lodge was found near the southern end of the lake, it is generally 
unsuited to beavers 


THE COLORADO RIVER DRAINAGE 


Colorado River.—The headwaters of the Colorado River include a small lake, named 
Poudre Lake (but not to be confused with Poudre Lakes at Milner Pass), from which the 
river flows southward between the Never Summers and Specimen Mountain and the other 
peaks that form that part of the continental divide that bisects the national park. The 
stream is fairly broad, and there is some willow in the upper reaches, but the grade is too 
steep for several miles down its course to provide conditions suitable for beaver. At Lulu 
Townsite, a long abandoned pioneer settlement, the valley begins to broaden and becomes 
nore level southward. Lying between lodgepole covered hills, this valley is a flat, moist 
willow marsh, with luxuriant grasses, small areas of which are cultivated as hay meadows. 
Most of the valley is occupied by dude ranches, the national park boundary crossing it about 
half-way to Grand Lake village, the river forming the west boundary of the park south to 
Grand Lake. 

There is a single colony of beavers at Poudre Lake, and between Lulu Townsite and the 
Holzwarth Ranch, several miles below where the national park boundary crosses the valley, 
colonies occur almost regularly. It was estimated that approximately 600 beavers live in 
this valley within the national park. A number of small tributaries drain the peaks on both 
sides of the valley, joining the river at various points on its course. These swift, narrow 
watercourses appeared to be generally unsuited to beavers, although it is possible than an 
occasiona] colony might be located in the higher Never Summers, while about 30 beavers 
occupy colonies on streams draining the western slope of the divide. 
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East Inlet.-—The East Inlet to Grand Lake rises in a series of deep lakes at the western 
foot of Mount Alice, the principal of these being Lake Verna. Beavers have occupied these 
lakes in the past, but do not appear to be there at present. There is one colony about a mile 
east of Grand Lake on this stream. 

Grand Lake.—No beavers inhabit the shores of Grand Lake itself, but there is one thriv- 
ing colony near the road crossing at Grand Lake village on a small unnamed tributary. 

The Outlet.—The Outlet drains Grand Lake, runs a brief distance outside the national 
park, but shortly forms its western boundary to the southwestern corner. This stream was 
surveyed as far south as Pole Creek. It is unsuited to beavers physically, and food and 
building material are scarce. One old dam was found, and possibly one or two bank bur- 
rows, but there is no cutting associated with them. Ranger McLaren reported that beavers 
are not infrequently seen on the Outlet, but the indications were that these were temporary 
residents or itinerants 


THE NORTH ST. VRAIN DRAINAGE 

These streams and lakes (see Table 1) drain the southeastern corner of the park, and were 
surveyed by Ranger Charles Hardin. Except for Cabin, Inn, and Cow creeks, they are all 
unsuited for beavers, and none has been reported on them, although isolated colonies may 
be present. They are mostly small, turbulent, and surrounded closely by dense stands of 
conifers, with little food or building material, and few places for them to construct dams 
and lodges 

The following streams of this drainage system were the major subjects of Dr. Warren’s 
investigation in 1926. Conditions have changed considerably since his report was written. 
The colonies are less extensive; many ponds have been drained or dried up, and the number 
of beavers has decreased. Some of the colonies he described could be identified from his 
report, but for the most part this was impossible. Part of the areas he describes as sites of 
beaver colonies appear to be changing to meadows with much less water in the streams and 
fewer ponds. 

Cabin Creek.—Cabin Creek drains the eastern slopes of Mount Meeker, dropping swiftly 
from timberline to 9500 feet. The two forks flow thence through more nearly level valleys 
of lodgepole pine, willow, alder and aspen to their junction just east of the park boundary 
The southern branch is reported to contain no beavers, but between 9000 feet and 9500 feet 
on the northern branch a series of ponds with lodges supports an estimated population of 
25 animals. At Camp St. Malo, at the park boundary, beavers inhabit a willow swamp and 
the stream below to its junction with Cow Creek. These beavers are reported to flood 
private property and to cut desirable stands of aspen 

Inn brook.—Inn Brook rises slightly east of Long’s Peak Inn, and flows southwestward 
between Long’s Peak and Twin Sisters Peak. Although Dr. Warren discovered many 
beavers on this stream, only three active lodges were found there in 1940. Most of the old 
abandoned sites are turning to meadow, and there is evidently less water in this stream now 
than formerly. 

Cow Creek.—Cow Creek rises on the northern slope of Twin Sisters Peak (this is a dif- 
ferent stream from the Cow Creek of the Thompson River drainage system) and flows 
southward into the North St. Vrain. Most of the many beaver sites found there by Dr. 
Warren are turning to meadowland, and only one active colony of three lodges was located 
on the stream in 1940. 


DISCUSSION 

Technicians who are familiar with conditions in other national parks have 
told the writer that Rocky Mountain National Park probably supports more 
beavers than any other. This assumption is probably correct, since there is an 
abundance of food and building material on many of the important streams, and 
almost every stream that can support beavers is stocked to capacity or is over- 
populated. 
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For the most part, the beaver population of the park is fairly stable, fluctuating 
with conditions that permit its increase or enforce its decrease in the various 
regions. On such streams as the Cache la Poudre River beaver colonies have 
waxed or waned healthily for centuries. On others, various factors have pro- 
duced an undesirable concentration of beavers in certain localities. 

When beavers settle on a stream or section of a stream that is physically un- 
suited to them, it is probable that their residence is temporary, and that 
eventually they will seek better sites. These animals appear to be wandering 
individuals, probably either very old members of an established colony farther 
upstream or young of the year crowded out of it. 

Lack of aspen available for food and building material may hamper occu- 
pation of some otherwise habitable region. However, wherever willow grows 
abundantly near streams, the beavers accept that plant as a satisfactory sub- 
stitute for aspen. ‘This national park is unusual in the number of its colonies 
that have been developed around a dependence upon willow, few of them being 
primarily dependent upon aspen, as is often the case elsewhere. 

A serious problem, especially on streams in the vicinity of Estes Park, is the 
competitive effect of deer and elk on their winter range upon the supply of aspen 
and willow. About 1200 elk are in the park, and many of them concentrate 
near the mountain meadows in winter. At that season they habitually chew the 
bark from the aspens, and the scars they make provide conditions ideal for the 
spread of several fungus diseases through the groves, leading to the eventual 
death of the trees. In addition, the elk graze extensively on grasses near the 
beaver ponds, and may even eat willow. The mule deer, which number about 
1400, also winter on the same range, and browse on the reproductive shoots of 
the aspen, preventing any important replacement of the dying trees in many 
areas. The deer forage widely on willows, and also graze, although they eat 
grass less commonly than do the elk. Together these animals produce a noti- 
ceable decrease in the beavers’ food supply, which is especially conspicuous in 
Moraine Park. 

On a number of streams, beavers come into conflict with human interests, but 
such conflicts do not always indicate that there is an overpopulation of beaver in 
the locality concerned. Most of the complaints received by the park staff are 
minor, being based upon the cutting of a favorite aspen grove near someone’s 
cottage, flooding of a driveway, or interfering with the supply of water in a well 
or irrigation ditch. Such problems are usually solved by live-trapping a few 
animals and transporting them to other regions. On some of the private ranches 
within the national park a more serious problem is caused by the flooding of 
pasture lands, and since this damage usually is caused by large colonies of beavers, 
remedial action is difficult. Another frequent complaint comes from ranchers 
who operate far below the park boundaries, who suffer from the activities of 
beavers that have descended the streams and clog the irrigation ditches. These 
animals are probably crowded out of certain colonies in the park. 


Passaic, New Jersey. 
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BABY BEAVERS 
By T. J. CourtNEy 


Beavers captured my interest as a result of a hobby—16 mm motion picture 
photography. I have long been convinced that nature subjects, particularly 
wildlife, offered an absorbing field to work in, and for several years I have used 
most of my stock in “‘shooting”’ any and all wild creatures that came within range 
of my lens. Because of my admiration for the intelligence of the beaver, and a 
thought in the back of my mind that a film might be useful at some time to help 
rescue them from the sickening persecution to which these animals are generally 
subjected, I have been “gunning” for them at every opportunity. This spring 
we were privileged to see young beavers, an opportunity, I understand, not en 
joyed by many peopk 

Our first hunt this year (1946) took us to the headwaters of the Tusket Rive 
in Nova Scotia. Knowing our interest in beavers, the guide told us that on the 
night previous to our arrival, May 25, he had heard squeaks in a beaver hous¢ 
half a milefrom camp. This lodge had been entirely deserted since the previous 
summer, and the guide concluded that its current use was due to an emergency. 
\ beaver had recently disappeared from a well established lodge about a mile 
downstream because, he thoutht, of the heavy traffic of anglers, and had been 
forced to occupy the deserted house near the camp. In any case, the old lodge 
had come to life 

On the evening of May 26 we took the canoe in quietly to the edge of the 
house and could distinctly hear faint and delicate squeaks. Only about 2 feet 
of the house was out of water. The plaster had been washed away from its 
dome, and there were merely a few sticks for a roof over the living room. Rain 
prevented any attempt at filming from May 26 to 29, but during the night o! 
those dates the beavers did cosiderable work to strengthen and thicken the dome 
of their house, including a little plastering with mud. On Wednesday evening, 
May 29, just at the sunset hour and in good daylight, we saw an adult beaver 
ashore near the lodge gathering dry grass and carrying it to the house. On the 
30th, light conditions were suitable for color photography. 

We approached the house boldly, expecting to hear the familiar splash of a 
beaver making an exit (the mother, we hoped) but no beaver could be heard to 
leave the lodge. We quickly removed the thin roof and peered into the living 
room, but to our amazement no young could be seen. The guide discouraged my 
wife and me by saying that the mother had carried her young away to another 
den, that there would be no point in investigating further. However, we sat 
quietly in the canoe and listened. Shortly we heard the squeaks again, from 
the other side of the house. The guide investigated and found what he thought 
might be another living room, but upon opening it proved to be an entranceway. 
Below him, however, we heard the familiar bubbling sound made when a beaver 
slips out of a house quietly. Still we could find no sign of either adult or young 
beaver. I found what I thought was another living compartment on the south- 
west corner of the house, and upon opening another small hole there, discovered 
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it as another exit-entrance The lodge was crisscrossed with tunnels and 
passages. During this time, three adult beavers swam around in the vicinity of 
the house, one being a very large animal; the other two were medium sized. | 
peered inside the hole I had made kut could see no young. Suddenly I spied 

t I at first took to be a small beaver, but closer examination showed it to be 
the head only of an adult, watching me intently It was apparently checking 
to see if we were going to find the young. Its head only was above the level of 
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Fic. 1. Young beavers about five days old Note that the eves are not vet open and that 


the il is nearly round The package of chewing gum is three inches long 


the water in the passageway. The guide then asked me to check with him. He 

s hearing squeaks again We soon decided the sounds were coming from a 
of meadow grass, which he had removed when making the second opening 
in the house. The bundle of grass was lying near his knees 


Fortunately he 
had not thrown it in the lake. 


To our astonishment, the ball of grass contained 
four tiny baby beavers (PI. 1 The bundle had been tucked away in a nook 


ig the sticks near the entrance-exit the guide had opened. It must be that 


vere carried there for concealment when we were heard approaching the 


, and this would account for our not having heard the adult depart. She 


hous 
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busily engaged in hiding the young in an alcove pre 


' 
just such an emergence’ 


We carried the voung ashore in their bed of grass to film them The su 


right stead) nd warm nd ve exposed the babi sto the sun only long er 


»>make each shot I) bet een Mrs Courtne\ and the Lae Kept then SI 


rol the ul I ! ith dry gra ( ering Dy ing the tim f 
them ashore their motl s heard erying pathetically from the dir 
of the hous She apparent s inside searching for the voung on 
rving not unlike that of a human being in gr distress. It . 
innerving he condition of the young, now 5 days old, was not what | 
been led to expect We looked for animals of about one pound each wit} 
yen eve Our four babies had their eves closed, like the newborn kitter 
lomestic ¢ | ead eighing pour ( ( ere only tl 
ir our Lie ieasured 34 incl ! he little 1 leu 
the sheen of their coats in Kod I el 











Aug., 1947 GILMORE—CYCLIC BEHAVIOR OF RATA-MUCA 231 


CYCLIC BEHAVIOR AND ECONOMIC IMPORTANCE OF THE 
RATA-MUCA (ORYZOMYS) IN PERU’ 


3y Raymonp M. GILMORE 


Early in 1944, reports of great numbers of a wild rat, Orzomys xanthaeolus 
ca, in certain scattered and farmed river valleys of the barren mountains and 
leserts of southwestern coastal Peru were received by the Peruvian National 
\ntiplague Service in Lima. First reports came from the departments of Ica 
und Huancavelica (see map), and a few months later similar reports arrived from 
the departments of Ayacucho and Arequipa farther south and more inland. The 
rats were reported as wild and semi-arboreal, and as invading and destroying 
portions of the cotton, corn and vegetable crops and fruit orchards. Because 
large numbers of wild rodents living near man may have a grave effect on human 
menace to human life through an outbreak of bubonic plague, especially in the 
Acari region where plague had been epidemic among the urban “domestic” rats 
Rattus) in 1940. 

In March 1944, Sr. Benjamin Mostajo Patron, Chief Inspector of the Peru- 
vian National Antiplague Service, visited Quebrado de Pisco, Pampano, Huan- 
cano, Ticrapo, Huitara, Ocofia, El Ingenio (Hacienda San Pablo), Laramate, 
Palpa, and Nasea (Hazienda Changuillo) (see map). In all these localities, he 


health in various ways, these were suspected at first of being a possible direct 


found large populations of one species of wild rat that was causing much damage 
to agriculture. 

In May 1944, Sr. Mostajo, the writer, a chauffeur, and a helper, visited Hacienda 
San Pablo (near El Ingenio), Acari, and Arequipa in the rat-infested zone. 
While in Arequipa, reports came (May 14) that there was a heavy rat infestation 
in the mountainous Cotahuasi region, some 250 km to the north, but because the 
region was inaccessible by automobile and time was short a visit could not be 
made at that time. It is presumed that the same rat, ‘“‘rata-muca’’, was the one 
reported as so plentiful there. 

There appears to be only one species of rodent (Oryzomys xanthaeolus ica) 
involved in these infestations. It is about the size and proportions of the house 
rat (Ratius rattus alerandrinus), but is not so aggressive. The “rata-muca”’ is a 
normal inhabitant of the mesquite thickets and willow and grass margins of the 
farms in the watered valleys of this otherwise barren region. The only other 
rodent that was encountered in the same region was the wild cavy (Cavia aperea 
pallidior), a species closely related to the domesticated guinea-pig (Cavia por 
cellus). Populations of the cavy were normal—that is, the animals were not 
common. The house rat (Rattus rattus) is absent from most of the inland area; 
none was seen, but certainly they are to be found in the larger towns. 

The geography of the rat-infested region is remarkable; it is part of the desert 
area of western coastal South America, an area that extends from extreme 
southern Ecuador to northern Chile along the coast between the ocean and the 


! Published by permission of the Secretary of the Smithsonian Institution. 
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nearby western wall of the Andes. The deserts become progressively more 
extreme toward the south until, in northern Chile, they represent some of the 
most absolute desert regions of the world. The area included in this study, 
southern Peru, may be described as excessively arid with some winter fogs and 
rare rains, and the terrain consists of barren coastal mountains and hills with 
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slightly elevated hard-pan and sand deserts (‘‘pampas’’), all of which are dissected 
by well separated east-west valleys and canyons. Through the valleys, some 
of considerable size and depth, flow permanent or seasonal streams and rivers 
that support the only human habitation and most of the animal life of the region. 
In some of these river valleys, irrigated since pre-Inca times to form areas of 
high agricultural importance, large populations of humans and animals are con- 
centrated. On the fringes of the valleys, and on some fog-nourished slopes, 
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s a scanty natural vegetation The rare rains are usually of cloudburst 

‘| eter, and generally cause considerable damage to the oasis-like valley 
griculture. In the nearby cordillera, rains occur in the summer period, De 
ber through May The region is one of violent seismic activity also. All in 


the landscape is broken and desolate 
RAT ABUNDANCI 


lv one locality, Hacienda San Pablo, 3 km yest ol el Ingenio and about 


30 km north of Nasea, was 1 isited long enough tO gain an accurate idea of the 





hig population of muca rats and its probems It isa typical irrigated farm of 
’ 
PLAY 
H nda San Pablo, El Ingenio; a typ ' Per I vel | vith irrigated 
sot cotton, marginal groves ol mesquit nol! ol tt ! muca nd surround 
ng ren hills Photo by R. M. Gilt 

ut 13600 acres planted mostly in cotton, and situated in a narrow vallev 
| : 
mong barren rocky hills, 60-75 km from the coast at an elevation of about 500 m. 

Here heavy infestation of rats caused severe damage 


It walk from 10 p.m. to midnight over a kilometer or two, on May 4, several 
dozen rats were seen, all of them in trees, chiefly espinosa aspimny legume) and wil- 
low. None was seen in poplars, which are the usual windbreak trees bordering the 
plantations The bark of the espinosa had been gnawed in many Cases, but the 

s and p yplars appeared to be undamaged 

In the following few days many rats were seen as they were driven from their 
shelters in grass and brush piles that had been ignited by flame-throwers (brush 
burt ers), o when they were brought In dead or ally eC by the workers, or as they 


ran about and hid in the thickets of gnarled huaranga (mesquite) trees where the 
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twisted roots, trunks and branches gave them ample shelter. These huaranga 


thickets fringed in many places the irrigated river-bottom land, which was planted 





Nest of cotton and cotton bolls, the work of ‘“‘rata-muca’’, in a spiny-brush fence at edg 
of cotton field. Photo by R. M. Gilmor 


almost exclusively to cotton, with some few fields of corn and some orchards 
of orange and grapefruit. The principal rat damage was to cotton, which had 


been removed in the bolls by the rats, carried to the edges of the fields, and ther 
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stripped of the seeds. Wire and brush fences in some places were packed with 
cotton, much of which had been carried above ground to storage nests, which 
were sometimes used by the rats also for sleeping quarters. 

The only successful control measures tried here seemed to be brush and grass- 
pile burning with flame-throwers, and persecution by the workers, their children 
and dogs. Every evening about 200 dead rats were brought to the main ranch 
by some 25 workers and children, and other rats were brought to other centers 
on the farm, for each of which one “real’’, or 10 centavos, was paid. ‘The total 
weekly catch averaged about 1500 to 2000 rats during the month of May. About 
half of them were adults. Of the remaining half (young specimens), about half 
were juveniles from the nests. The proportion of the sexes was about equal. 
No accurate figure can be given for the density of the rats, but an estimate of 100 
per acre (250 per hectare) is probably close. 

Several days were spent also in and around Acari which is near the coast 
between Nasca and Chala. Here the rat increase was “spotty”; some farms 
suffered severe damage while others escaped injury. A search was made at 
night at Chavina, a farm at the mouth of the Rio Lomas which flows through 
Acari (some 20 km inland) to the sea at Chavina, but no rats were seen in the 
heavy willow thickets. Next morning, however, about a dozen were taken from 
under grass and brush heaps on the edges of the cotton fields. ‘The rata-muca 
here was not as abundant as farther north. 

\requipa also was visited for a few days, but no rats were seen in searches 
through the likely spots of the upper Rio Chili canyon, although two wild cavies 
Cavia), which usually are less common and harder to catch than the rats, were 
found 

There were no apparent mass movements of rata-mucas over long distances 
in any direction. Any movement probably was confined to pushing toward 
the center of each cultivated valley (source of more food) by the multiplying 
populations on the margins. The rats did not seem to have pushed out over 
the adjacent barren country, probably because of the long distance to the next 
valley and the hot, dry conditions. 

The increase in numbers of the rata-muca in 1944 seems to have started late in 
the summer of 1943 and was still in effect at the end of May 1944, declining late 
in the same year. Other “rat-years” are well remembered by the local inhab- 
itants, and Sr. Umberto Elias, Gobernador of El Ingenio (3 km from Hda. 
San Pablo), listed the following ‘‘bad rat-years’”’ from memory as follows: 

1907—High population of rats; serious destruction of crops. 
1926—High population of rats; serious destruction of crops; this increase and 
infestation followed soon after the famous “year of the rains’, 
1925, and was easily remembered. 
1939—High population of rats; like 1907. 
1943-44—High population of rats; like 1907, which evidently was truly a 
“bad year’. 
From May 1944 to May 1945, the numbers of rats decreased to a few isolated 
scattered colonies (letter from Rualde Martinez, Hda. San Pablo, May 16, 1945). 
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Occucdje, a grape and wine producing center about 100 km northwest of El 
Ingenio, is said to have suffered severely from a rat plague about 30 or 40 years 
ago, at which time many cats and dogs were bought, borrowed, or stolen from 
surrounding areas to combat the rats. This would indicate that the rat infesta- 
tion was local at that time. 

The large collections of Inca and pre-Inca pottery in the museums of Lima 
have many incised representations of rats gnawing ears of corn. The size of 
many of the figured rats would indicate that they were identical with the present 
rata-muca; others are of mouse size, indicating a smaller species, perhaps the 
small Phyllotis andium or P. amicus. The relative abundance of these pottery 
figures of rats would indicate also that such rat depredations on corn fields and 
granaries were common and important enough in aboriginal times to make the 
Indian inhabitants highly conscious of them. 

From the above statements, it seems reasonable to conclude that these peak 
populations of rata-muca in southwestern Peru, with consequent agricultural 
loss, are cyclic. Some of the peaks have been higher (more rats) and hence 
worse (more agricultural damage), and thus more noticeable. However, there 
appears to be no accurate written record of such cyclic increases in historic times, 
or even in the last 50 years or so. The cycles appear to be quadrennial. 

The causes of periodic fluctuations in the Peruvian rata-muca are unknown. 
Periodic fluctuations of other rodents have been recorded in southern Chile 
(Philippi, 1879) with the time between peaks 15-25 years (species not given), 
and in southeastern Brazil (Derby, 1879; Pereira, 1941) with highs each 30 
years for the rodent Oryzomys longicaudatus and some other species, particularly 
Rattus rattus. In these cases cyclic fluctuation have been attributed to the 
concurrent or slightly previous (year or so) flowering of bamboos (‘‘coligue”’ in 
southern Chile; ‘“‘taquara lixo”, Merostachys fistulosa, in southeastern Brazil). 
Strangely, Tschudi did not record cyclic rat plagues in Peru in his account of 
the mammals of that country (1844), although he does mention (p. 184) that 
Rhipidomys leucodactylus of the eastern jungle was a “Plage” in the corn and 
yucca (mandioca) fields, but this can mean mere continual abundance with ag- 
ricultural damage. Nordid Tschudi collect the rata-muca in his visit to the Ica 
region. Hudson (1903) noted a sudden increase in “‘mice”’ to astonishing num- 


bers on the La Plata pampas in 1872-3, with scarcity again by August, 1874. 
Heavy growths of a small cane-like bamboo were noticed along the water 
courses at Hacienda San Pablo. Most of them appeared dead, so they may 
have flowered a year or so previously. No association with the rat increase can 
be affirmed in this case, however. The local inhabitants do not seem to associate 
the rat increases with anything except the subsequent agricultural loss. There 
had been no recent noticeable climatic cause that might have been responsible. 
Periodic fluctuations of mammals (and birds) occur in several species in the 
northern hemisphere. Voles (Microtus) and Lemmings (Lemmus) are famous 
for their four-year cycles of abundance, which are accompanied, in the case of 
lemmings of Europe and North America by migrations in countless numbers 
over mountain, tundra and river, to the sea, into which they plunge and die by the 
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millions. Northern hares (Lepus) and associated predators, such as the lynx 
(Lynx) and red fox (Vulpes), have a 9 to 10-year cycle. The ruffed grouse 
(Bonasa umbellus) also has a 9 to 10-year cycle. As yet no adequate explanation 
of such cycles of population has been given, although the sunspot cycle of 11.2 
(7 to 17 years) has often been advanced. Perhaps the explanation will be found 
to be related to a biologic rhythm which is inherent in the species involved; 
perhaps it is partly dependent on a biologic rhythm of a parasite or an epizootic 
disease because a specific disease epidemic accompanies the sudden decrease in 
numbers of some cyclic species (see Elton, 1924; Huntington, 1932). The bio- 
logic rhythm of population cycles itself may be an adaptation for success in evo- 
lution, because abundance permits greater plasticity through a larger ‘‘reservoir”’ 
of heritable variation, both actual and potential, with possibilities for a noticeable 
slight change in the populational characters afterwards (see Huxley, 1942, 
fora summary of the work of others, particularly E. D. Elton, S. Wright, and E. 
B. Ford). 

The cycles of the northern forms have been studied thoroughly by many in- 
vestigators, and ably summarized by Elton (1924 and 1942). The mechanics of 
a normal cycle seem to be as follows: Low numbers,—slow increase—sudden 
increase to peak—and sudden drop again to low numbers. The abrupt sudden 
drop has been shown in the case of voles, hares, foxes and grouse to be accom- 
panied by specific epizootic diseases. Hence, it was expected that the Peruvian 
rata-muca increase and abundance of 1944, beginning in late 1943, should show 
a marked slump in late 1944, and that such sudden decrease in numbers might 
possibly (probably?) be the result of an epizootic disease. The slump occurred; 
but there was no evidence of any disease in March or May 1944, either in fresh 
autopsies, tissue-cultures from rats found dead, or in tissue-cultures from fresh 
autopsies. No study was made of the other possible causes of decrease. 

The presence of 10 to 25 lelapid ticks on almost every rat examined might 
indicate a possible ectoparasitic check on high populations. Although it may be 
doubted that the ectoparasites themselves could cause death and thus a decline 
in the population, they surely would aid in the demise of individuals that are 
weakened by disease or lack of food. Thus the cumulative effect of many ticks 
coould be considerable. 

A condition of special interest in this Peruvian rat increase is that the earliest 
reports (March) were from northern localities (Pisco-Ica-Nazca), while later 
reports (May) were from farther south (Cotahuasi). There was no marked 
increase south of Acari on the coast nor south of Cotahuasi in the mountains. 
This indicates a circumscribed geographic limit to the phenomenon, and a south- 
ward trend in time of the high populations, which, however, seems to have been 
higher in the Nasca-Ica region than elsewhere. 

Another interesting fact is that, contemporaneous with the rat increase, there 
Was an increase in numbers of parrots, with accompanying agricultural dep- 
redations, in several nearby localities higher in the Andes and farther north 
(at Andahuailas and Chincheros). The large number of parrots caused con- 
siderable damage to corn crops, and their abundance was said to be of cyclic 
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occurrence. None of these large flocks was seen by our party, and no specimens 
were obtained, but it is presumed that they were invaders from the east—from 
the central Peruvian Valley of the Apurimac River, and not from the altiplano 
farther south. Hence they may be presumed to have been individuals of a 
species of the medium-sized parrot from the eastern mountain forest, an Aratinga, 
probable A. wagneri, and not the small rock parrot of the altiplano, Psilopsigon 
aurifrons. On occasions the parrot Aratinga wagneri has been known to make 
its way to the coast, whence specimens have been reported as collected at Lima 
and Pisco Valley. The parrot increase thus involved considerable movement, 
which is a logical result of suddenly increased numbers of a highly active and 
motile organism. The movement of the rata-muca, however, was confined to 
small scale invasions of the plantations and crop storages from the nearby fringes 
of each afflicted valley. 
ECONOMIC CONSIDERATIONS 

Public health—As yet, no public health problem has been shown to be asso- 
ciated with the high rat population. After the early reports of March, it was 
believed that bubonic plague might break out, especially in the Acari area where 
the disease occurred but was quickly suppressed, in house rats (Rattus) and hu- 
mans in 1940. Noevidence of bubonic plague was found either in fresh autopsies, 
fresh tissue cultures, or in tissue cultures from a few rats that were found dead: 
nor was there evidence of any other disease. 

Bubonic plague has been established on the coast of Peru and at a few inland 
stations on the west side of the Cordillera since 1903, but it has not been common 
south of Pisco. One of the few southern outbreaks was at Acari in 1940 (others 
were at Camand, Mollendo, and Ilo in earlier years). Today, bubonic plague is 
confined mainly to the north coast—Pisco, Lima, Callao, Chimbote, Trujillo, 
Chiclayo, etc., north into Ecuador. The climatic factor of fewer winter fogs 
south of Pisco may be operative; the rat flea (Xenopsilla cheopis) requires a great 
deal of humidity as well as an optimum temperature. However, it is strange 
indeed that bubonic plague has not yet become established in any wild rodent in 
Peru, especially since wild cavies (guinea pigs) live throughout most of these 
regions, and the domestic guinea pig is one of the most susceptible of animals to 
Pasturella pestis, the causative organism of bubonic plague. 

Sylvatic plague in the absence of house rats is thought to exist in Peru in the 
high Cajamarca region. From Raquia, southern Ancash, where plague occurs 
with Rattus rats, a wild plague-rat suspect which proved to be Oryzomys xan 
thaeolus baroni has been received recently from the Peruvian Anti-plague Service 
and the Panamerican Sanitary Bureau. This is a northern and high mountain 
subspecies of the rata-muca. Sylvatic plague, without Ratius, probably occurs 
in Bolivia in the vast southeastern high plateau (around 2000 meters) lying south 
of the Sucre-Santa Cruz road, north of the Azero River, west of the Chaco, and 
east of the eastern Andean Cordillera (eastern boundary of the high altiplano). 
Evidence suggests also that sylvatic plague occurs in northwestern Argentina and 
northeastern Brazil (see reports by Moll and O’Leary, 1941; also Macchiavello, 
1941). 
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Agriculture —Extensive damage was inflicted by rats on agriculture. Losses 
might have run as high as 20 percent in certain places, but no accurate estimates 
based on land area, produce measure, or tree and plant counts were made. 

Cotton probably suffered most. It is the principal crop of the afflicted region, 
and was ripening in March to May (late summer and early fall) during the peak 
of the rat population. The rats must have climbed the bushes and cut off the 
bolls, for the latter were carried to the edges of the fields and piled in storage 
nests or strewn about in the bushes and trees. The seeds were eaten. Great 
quantities of cotton were thus harvested by the rata-muca and lost to the farmer. 

Loss in corn was probably the next heaviest, and depredations were committed 
by rats in the fields as well as in storage bins that were in and around the ranch 
houses. Orange, grapefruit, and apple trees, as well as grape-vines, suffered con- 
siderably through girdling near the base and by bark-gnawing on other parts of 
the plant. Sweet potatoes and other subterranean vegetables were damaged. 
The rats apparently dug in the ground for the tubers and roots. 

Control.—Control measures in Peru in this 1944 rat peak were difficult. Poisons 
were ineffective, and only brush burning with constant persecution by men and 
boys with clubs and by dogs showed any yield of dead rats, and then it is doubtful 
whether this slaughter had any appreciable effect in reducing the high population. 

Natural predators—hawks, owls, opossums, weasels, foxes—were scarce, and 
apparently did not increase during the height of the rat cycle. Their control 
effects consequently were low. Of these listed predators, only a few hawks were 
seen. 

Poisons such as arsenic-trioxide (soluble) in flour, barium-carbonate on bread 
and corn, and “Liverpool Virus” on bread and corn were used more than any 
other agent in control. All proved equally ineffective. There appeared to be 
such an abundance of natural food that poisoned baits were not quickly accepted 
by the rats, if at all 

The question of poisons is an important one because of their low cost and the 
ease of treating large areas. However, some poisons are extremely lethal and kill 
every living thing that ingests them; others are not lethal enough, or are too 
bitter in taste to disguise. None is specific, although such a one possibly may be 
prepared from a pathogenic organism of the rata-muca during an epizootic. But 
if experience is a guide, even this would not be effective in control. 

The “bacteriologic’’ method of control is discussed and considered unproven or 
inefficient by Rosenau (1910), Galler (1935), Elton (1942), and Leslie (1942). 
The method is considered efficacious under certain limited and favorable circum- 
stances by Antonovskii (1931), and Dmitrevskaya (1931). For the isolation of 
various epizootic agents, see these papers and also Suknev, Chizhova and Kaz- 
antzeva (1933), and Stupnitzkii and Tinker (1935). 

The rata-muca increases and infestations in south coastal Peru are thus natural 


unavoidable phenomena, and of immediate agricultural rather than public health 
importance, although the latter should not be forgotten in this country where 
bubonic plague is endemic. The periodic increases and subsequent depredations 
are to be looked upon in the same light as periodic floods, tornados, insect infes- 
tations, etc. The afflicted farmer should be forewarned and forearmed to combat 
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the rats by early brush-cleaning and burning, early planting and harvest, the 
construction of rat-proof storages for his produce, and early use of effective 
poisons. The rat-year can be anticipated by knowing the cycle and watching 
for signs of increasing population during critical years. The protection of fruit 
trees is more difficult, because any guard around the trunk, except a complicated 
and expensive tin or galvanized iron one, could be climbed by this large rat. 


SUMMARY AND CONCLUSIONS 

In early 1944 in south coastal Peru a sudden high increase in numbers of a wild 
rat (“rata-muca,’” Oryzomys zanthaeolus ica) occurred. The region is arid and 
barren, and inhabited by man and animals in scattered oasis-like river valleys 
that are rendered habitable and of high agricultural importance by seasonal and 
permanent water for irrigation. The increase of rats is probably a regular cyclic 
phenomenon and some of the peak populations are extremely large. 

Destruction to agriculture was the principle economic problem in this Peruvian 
rat infestation. Public health problems, especially in relation to bubonic plague, 
were not demonstrated. Control measures were difficult and involved brush- 
burning and persecution by humans and dogs, as well as the less successful use of 
poisons. Natural predators were scarce, and those present were not effective in 
control. The only other rodent seen in the region at the same time was the wild 
cavy or guinea pig, (Cavia aperea pallidior), which was present in small numbers 

The rata-muca (subspecies ica) is a large wild rat, with the approximate siz 
and proportions of the house rat (Rattus rattus), that probably ranges from the 
Pisco-Ica area southward to the Chala-Cotahuasi region. It is both terrestrial 
and scansorial, and normally lives in mesquite groves and grass and brush thickets 
on the edges of the cultivated fields. 
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NOTES ON COMMENSAL RATS IN LAVACA COUNTY, TEXAS 
By Davin E. Davis 


The observations of commensal rats here reported were obtained while study- 
ing the results of various measures to control typhus fever. The causative agent 
of typhus fever is carried from rat to rat by fleas. Human beings also are recip- 
ients of the infection from rat fleas but the details of the transmission are 
not clear. Control of the disease consists of eradicating rats by poisoning, trap- 
ping, and rat-proofing buildings and obviously a thorough knowledge of the habits 
of rats is necessary for successful control. Although there is a voluminous litera- 
ture about rats and disease, very little exists concerning th» habits of rats in 
the rural areas of United States. This paper is intended to record the observa- 
tions on rural rats in Texas for comparison with studies in other areas. There 
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is no attempt at this time to compare these notes with the numerous observa- 
tions upon urban or ship rats. 

These investigations were conducted in Lavaca County, which lies in south- 
eastern Texas about 100 miles from the coast. The human population is about 
25,000 of which 5,000 live in Yoakum, 2,000 in Hallettsville, 1,000 in Shiner and 
700 in Moulton. In addition to these four towns, there are also 12 unincor- 
porated communities. The county may be divided into three soil and vegeta- 
tion type areas. The southern third of the county has sandy soil and is used 
for grazing. The central third has sandy loam and produces good crops of corn, 
peanuts and tomatoes. The northern third has black soil and was formerly 
devoted to cotton but now grows corn and sorghums in addition. 

The rats were collected between January and October 1945. They were 
caught in number O steel traps and brought to the laboratory alive in sacks. 
They were then bled, combed for ectoparasites, measured and sexed; the data 
were recorded on punch cards. 

The Norway rat (Rattus norvegicus) was found only in the town of Yoakum. 
A few were collected there in January and February but control activities soon 
practically eliminated the species. The few observations obtained showed that 
these rats lived principally on the ground floor, burrowed only in certain places 
and were most common in grain and poultry stores. 

The roof rat (Rattus rattus) is present throughout the county in the towns 
and on the farms. In coloration the individuals resemble the race R. r. frugi- 
vorus. However, several typical black R. r. rattus were captured in the town of 
Shiner and many intergrades exist between the subspecies rattus, alerandrinus, 
and frugivorus. Since there appears to be no difference in habits, the subspecies 
as such will be ignored and all rats called roof rats. 

Roof rats inhabit grocery and drug stores, warehouses, theaters, and poultry 
stores and are very common in the cotton gins and associated grain warehouses. 
On the farms they live in barns and corn cribs but no rats were ever found in 
farm houses, although farmers say that rats come inside once in a while. 

The roof rats may live near the ground but usually they frequent the rafters 
and cross beams. They make typical runways along pipes, beams or wires 
and up and down the 2x 4s. In the corn cribs, the rats run along the horizontal 
2 x 4s and often leave a layer of grease and dirt, and also consume great quantities 
of corn and grain. They gnaw wood frequently; in one barn the rats gnawed 
two beams, 2 x 8 inches, completely in two, without any apparent reason. 

The breeding season of roof rats has been studied by determining the per- 
centage of the age classes in the different months (Table 1). The age classes 
for this study are based upon the reproductive condition, not upon size or ossifica- 
tion of the skull because the important aspect from the disease viewpoint is 
whether the rat is reproductively mature. Thus three age groups were deter- 
mined. The young rats have small testes and seminal vesicles or infantile 
ovaries and threadlike oviducts. The subadult male rats have medium sized 
testes with an obvious artery and seminal vesicles about 5 mm long. The sub- 
adult female rats have follicles in the ovary and white wide oviducts. The adult 
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TaBLeE 1.—Monthly percentages by age and sez of roof rats in Lavaca County, Texas 








SEX AND AGE JAN FEB MAR APR MAY JUNI JULY AUG, | SEPT. 


Males 

















Rats| % |Rats| % |Rats| % |Rats| % |Rats| % |Rats| % |Rats| % | Rats| % |Rats| % 
Adult 13 | 52; 28 | 70) 40 | 55) 63 | 69) 52 | 64) 63 | 59| 72 | 77) 39 | 85) 23 | 52 


Subadult 5 | 20) 5/ 13) 9] 12) 15 | 16] 12 | 24) 19 | 18; 18 | 14) 6 | 13) 10 | 23 
Young 28; 7 | 17) 24 | 33) 13 | 14) 10 2; 24 | 23) 8 9 1} 2 11 | 25 


; a 
Total 25 40 — 73;|— 91 -| 81 —|106 — 93 | — 46 — 44); — 


Females 


Adult 17 
Subadult 1 
5 


Young 


4/18 45 34) 48) 68) 53) 75) 55) 76; 61) 66 58) 46) 69) 17; 45 
4,12) 30; 15) 20) 27; 21) 26) 19) 28 
2} 10; 25) 23) 32) 34) 26) 35) 26 


Total 23 10 — 72 129 136 125 -114 -| 67 -| 38 
Pregnant 3} 17; 4 22) 8 24 7| 10; 24' 32) 21); 28) 8 12) 1 2} 7; 40 
Males « 

males 48; 52) 80 50145) 50/220; 41/217 41/231 $6'207, 45115) 40) 84) 52 

TABLE 2.—Head and body length of roof rats in Lavaca County, Texas. 
TAL RAT MEAN IN MM STANDARD DEVIATION 

Adult Male 245 164.97 14.7 

Female 301 164.99 12.9 

Subadult Mak 72 145.04 14.5 

Female 106 135.55 16.3 

oung Male 57 5 ( 

y Mal 115.40 14.9 

Female 138 115.28 15.3 

TABLE 3.—Length of pregnant roof rats 
FEMALE NUMBER FEMALES PREGNAN TAL EMBR' ARITHMETI MEAN 
EXAMINEI PREGNANT PERCEN : a -" 
110-119 25 0 0 

120-129 16 l 2 6 6.0 
130-139 53 ] 2 7 7.0 
140-149 7 13 18 85 6.5 
150-159 72 15 21 99 6.7 
160-169 113 39 35 275 7.0 
170-179 60 22 37 139 6.3 
180-189 40) 5 12 38 7.6 
190-199 3 3 100 22 Fal 
Total 485 99 671 6.8 
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male rats have mature testes and large convoluted vesicles. The adult female 
rats have old corpora lutea and placental scars or are pregnant. 

It is obvious from Table 1 that reproduction may occur in any month of the 
year. There appears to be a maximum number of young in January, February, 
and March and a minimum in July and August. The increase in percent of 
pregnant females in September suggests recurrence of breeding in the fall. 

The size of roof rats is given in Table 2. The length of head and body is used 
because the tail is so frequently broken off. It is clear that there is no dif- 
ference in size between the sexes. The figures for young rats refer obviously 
only to rats caught in traps. The size at sexual maturity and the number of 
embryos are given in Table 3, which shows that the females reproduce at about 
average size. An average of 6.8 embryos per litter is not high. 

The sex ratio for the age classes are given in Table 4. The ratio for adult 
rats is about equal, but more subadult and young female rats were captured. 
In the total population the ratio is in favor of females. It is also noteworthy 
that adult males are relatively more common than adult females. Possibly this 


TaBLE 4.—Sez ratio of age classes 


ADULT SUBADULT YOUNG 
— — — — TA 
Rat ‘ Rat Rat 
Male 393 65.8 101 16.8 105 17.4 599 
Females 417 56.2 164 22.0 163 21.8 744 
Both sexes 810 60.3 265 19.7 268 20.0 1343 
Percent male 48.5 37.8 39.4 44.6 
indicates a greater length of life in males if we assume equal birth ratios an 
mortality of young. 
SUMMARY 
Commensal rats were studied in Lavaca County. Texas, from January 1945 


to October 1945 in relation to the control of murine tvphus fever. The Norway 
rat (Ratius norvegicus) occurred in only one town. The roof rat (Rattus rattus 
occurred in all towns and on farms. It inhabits stores, warehouses, barns and 
corn cribs. 

Roof rats breed throughout the year but reach a maximum in February and 
March and in May and June and a minimum in July and August. 

The sexes average the same in length of head and body (164 mm). The fe- 
males begin breeding at a length of 125 mm and reach a maximum at 165 mm 

The sex ratio of adults is about equal but for subadults and young it is in favor 
of females. There is a higher percentage of adults among the males than among 
the females. 
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Views of the kouproh Note the enormous dewlap the “‘shredded”’ horns, and the 
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Furthermore the color, according to them, is greenish grey rather than off 
white as in the kouprey. Are there really two different forms, or is the kouprey 
only a young kouproh? We do not know! Is the kouproh a species or is it a 
hybrid? I believe it to be a hybrid for the following reasons: (1) According 
to Pietri and natives, males and females of the kouproh have never been seen 
together; (2) I myself have seen one single kouproh on one occasion and two 
individuals on two different occasions together with herds of banteng. When 
I disturbed them and the herds fled, the strange animals remained with the 
banteng; (3) according to the natives the young ones have never been seen with 
the females. The young kouproh resembles closely the young banteng; (4) 
even though the range is large, the animal is not common in any part of it. 

If we assume that this is a hybrid population, then these are the five important 
points: (1) the kouproh is found very often with herds of banteng but is dif- 
ferently colored, has no light rump patch, nor is there any horny tissue between 
the horns. Furthermore the kouproh is much larger than the banteng; (2) 
it resembles the gaur in the shape of the hoof, the presence of white socks, the 
size and the presence of the hump which last is remarkably developed; (3) the 
dewlap resembles that of domestic cattle of Indo China; (4) the habits and the 
shape of the head are like that of a water buffalo; (5) the kouproh is found only 
in this region in which these four species are found together. 

I myself have observed that its habits are those of the water buffalo. During 
the seven hours that I followed the animal that I finally was able to shoot, he 
wallowed in every suitable spot that he could find along the way. It is well 
known, and it has been my personal observation, that neither the gaur, the ban- 
teng nor the domestic cattle of the region ever wallow in this manner. 

Another remarkable peculiarity that I observed of the habits of the kouproh 
was that it put its horns into every termite’s nest that it passed. And a third 
characteristic and unique habit was that of turning up the soil with the horns 
and this apparently is the cause of the shredding of the horn sheath, leaving a 
very striking “pom-pom” surrounding the tip of the horns of mature males; 
the sharp point of the horn projects from what appears as a kind of necklace. 
This phenomenon appears in males about the seventh or eighth year, according 
to the natives. They say also that the animal puts his horns into the termites’ 
nests in order to eat the termites, but this cannot be believed. The stomach of 
the specimen that I collected contained only grass and bamboo shoots. It 
was apparent from the tracks of the animal that I followed that it does not stop 
to eat at the termite nests but only throw a horn into them in passing, for it 
never put its legs together as it would have done if stopping to eat. It has been 
suggested that when the animals turn up the soil with their horns that they are 
looking for roots, but I have examined these places and never found any roots. 
It appears possible, therefore, that they turn up the soil in this way in order to 
sharpen their horns and that in the process the horns are shredded. They con- 
tinue to do this in order to keep the exposed point sharp. 

Let us now examine the possibility of hybridization between any two of the 
four species of bovids inhabiting this region. 

Gaur x Banteng.—I myself have seen a female gaur together with a calf in 
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the midst of a herd of banteng. Pietri has told me that on several occasions 
during his many trips into the region he has seen four female gaurs in herds of 
banteng. He believes that they were the same individuals. As I have said 
before, the kouproh and gaur resemble one another in the shape of the hoof, 
the presence of white socks, and the size and presence of the hump. Against 
the hypothesis of a gaur x banteng hybrid are the following points: Why should 
such a hybrid have the habits of a water buffalo? Why should it have the 
enormous dewlap which appears in neither the gaur nor the banteng but which 
is so apparent in the domestic cattle of the region? 

Banteng x Water Buffalo.—-In this particular area in eastern Cambodia, water 
buffalo inhabit the same region and the same particular territory as banteng. 
Although I have never seen these two species actually together in the same bands 
or herds, I have seen individuals of the two in close proximity to one another, 
and this is not possible in any other region of which I have knowledge. As I 
have said, the kouproh has some of the same habits as the water buffalo. The 
hoofs of the kouproh are smaller but they are shaped like those of the water 
buffalo. The shape of the head, the color of the skin and the manner in which 
the hair is worn off and abraded on the sides is alike in kouproh and water buffalo 
The horny sheath of the horn of the banteng and the water buffalo are of an en- 
tirely different constitution; a mixture of the two might possibly be the cause 
of the shredding of the horny sheath. Against this hypothesis of hybridization 
of water buffalo and banteng we have the hump of the kouproh which is not a 
character of either the water buffalo or the banteng. 

Banteng x domestic cattle——The dewlap and the shape of the head resemble 
those of domestic cattle. But against this we have the larger size of the kouproh 
and all the other special characters mentioned above. 

Since the animal apparently lives with the banteng, it is probable that the 
banteng must be considered to be one of the parents and, therefore, it is not neces- 
sary to consider the three other possibilities 7.e., gaur x water buffalo, water 
buffalo x domestic cattle, gaur x domestic cattle. 

In regard to the female of the kouproh, I should like to say only that it re- 
sembles in general form and appearance the female of the banteng but the color 
is pale, uniform grey with a black stripe down the middle of the back. The 
horns are characteristically curved like a lyre. It must be said here that I 
have seen females on one occasion only, and then through glasses at a distance 
of 100 meters. At that time there were eight together without males or other 
Bovidae nearby. Even though I saw females only once, still I followed their 
tracks on many occasions and I never found tracks of males with those of the 
females. On several occasions I found the tracks of males cutting across the 
tracks of females, but never was it apparent that the males had made any at- 
tempt to follow. 

It will be necessary to spend several months in the country in order to observe 
the habits of this curious animal and also to collect more specimens in order to 
formulate a better opinion. Furthermore, in this case, where the biological 
entity of the form as a species is in question, much more information on the 
status of the population, as well as its habits, is unquestionably necessary.— 
Cambridge, Massachusetts 
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A KEY TO THE RODENTIA INHABITING INDIA, CEYLON, 
AND BURMA, BASED ON COLLECTIONS 
IN THE BRITISH MUSEUM 


By J. R. ELLERMAN 
Part I 


This work is the result of more than a year’s study of Indian rodents, based 
upon the very extensive collections of the British Museum. It is the first general 
revision attempted since Wroughton’s summary was published in 1919. In 
order to arrive at the conclusions offered here it has been found necessary to 
study all rodents in the British Museum from the whole of Asia, Europe, North 
Africa, and Australia, and detailed notes have been taken on more than 13,000 
specimens, including measurements of all unbroken skulls available in the 
London collection. 

When one is dealing with such very large numbers of specimens, it soon be- 
comes clear that supposed differences between subspecies, and indeed often 
between closely allied species, must of necessity become average rather than 
absolute. I have, however, in dealing with Indian material, retained all sub- 
species previously named where there seemed the least excuse for so doing. 
Probably several forms retained in the present work will ultimately disappear 
into synonymy, as more material comes to hand. If two species occur together 
in many places, they are here in general given specific rank, even if individually 
they sometimes cannot always be distinguished. In Indian territory, it should 
be noted that there are many named races of rats and squirrels from the various 
islands of the Mergui Archipelago. Although in the past it has been fashionable 
to consider each small island form as a named subspecies, in my opinion it is highly 
unlikely that a lot of these insular forms can be retained as valid. 1 have 
been fortunate in having in my possession a valuable collection recently taken 
by Mr. W. J. C. Frost from Sind, Assam, and Manipur. Results obtained from 
this collection have been included in the present paper. 

I have based my arrangement on the keys of Vinogradov in his rodents of the 
U.S.S.R. and his various papers on the Family Dipodidae. I have numbered 
the species continuously from 1 to 115, and the subspecies from 1 to 266 in the 
key. All references, with two exceptions, both of which are given here, and 
all type localities will be found in my former work, The Families and Genera 
of Living Rodents, 1940 and 1941. For each subspecies examined I have listed 
the localities whence specimens were taken, as well as the approximate number 
of specimens examined. These numbers are approximations because I kept no 
notes on skins lacking measurements, and for each species there were several 
broken skulls that could not be adequately measured. Many of the localities 
listed here, particularly from Kashmir or Nepal, had not been spotted by me on 
any map, at the time of writing. These place names were copied from the 
skin or skull labels. Some of them are illegible, and may not be spelled correctly. 
I suspect that some of these obscure places are native villages or perhaps gardens 
or plantations which would not normally appear in atlases. 
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Regarding cranial measurements, the occipitonasal, which is the main meas- 
urement taken for all species, is from anterior tip of nasal to back of occiput, 
or to center of top of occiput when this projects or slants backwards behind the 
lambdoidal region, errors, if present, tending to be on the large side. The palate 
is measured from the front of the incisors to the back of the palate, ignoring the 
spinous process if it is present; the diastema, from a point immediately behind 
the front incisor to a point immediately in front of the front cheektooth; the 
palatal foramina, from a point immediately in front of the foramina to a point 
immediately behind it; the bullae length, from a point immediately next to the 
paroccipital process to the nearest point opposite the inflated part of the bulla, 
not including the mastoid portion when it is swollen, as happens in Dipodidae 
or Gerbillinae. The toothrow is the crown length of upper toothrow; frontals 
width is the least interorbital width. The orbit, used extensively in Sciuridae 
but not elsewhere, is from the lachrimal to a point on the posterior zygomatic 
root just after this has left the squamosal. The occiput, used only in subterra- 
nean rodents like Rhizomyidae, is from top of foramen magnum to top of lamb- 
doidal ridge; the condylobasal, from the occiput to the front of the incisor. 
All measurements given in the key will most likely alter slightly as large numbers 
of specimens come to hand for each subspecies. When I state that Petaurista 
petaurista lanka has a frontal width usually exceeding 18 mm, thereby differing 
from P. p. phillippensis, which most often is less than 17 mm, I do not expect 
that these figures would hold if really representative material was at hand, but 
that these two forms would most likely differ from each other racially in propor- 
tionately wider or narrower frontals, as the case may be. All measurements 
for skulls quoted in the key have been carefully checked. No named form not 
represented in the British Museum is included in the present work. 

Although it will be found that the results in this preliminary account differ 
widely in certain respects from those arrived at by Wroughton, it should be 
realized that the work now done has been rendered possible by the very great 
efforts made by Wroughton to bring together in London a really representative 
collection of Indian mammals, and it is not too much to say that no work would 
be possible today without the use of the magnificent collections brought together 
by the work of the Bombay Natural History Society’s Mammal Survey of India. 
Quite apart from Wroughton’s pioneer work as a mammalogist, the inception 
of the Mammal Survey was entirely due to his imagination and to the joint 
activities of himself and of Mr. W. 8. Millard. 
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1. (10 Lower jaw specialized by distortion outwards of angular process by specialized 
limb of masseter lateralis superficialis; infraorbital foramen much enlarged for 
muscle transmission, and zygomatic plate remains completely below it; fibula 
unreduced, not fused with tibia; premolars not reduced in size, cheekteeth 
(4/4) flat-crowned, their pattern formed by inner and outer re-entrant folds. 
Skull broad, with unconstricted frontals. Fur modified into spines or quills or 
a mixture of both, the tail entering into the general spiny modification. Five 
toes on hindfoot. Large animals, occipitonasal length in Indian specimens 
usually exceeds 100 mm, and can be as much as 161 mm. .. .(2). 
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FAMILY HYSTRICIDAE 


Nasals short, confined to rostrum, not widened, and usually less than 30% of 
occipitonasal length, or at most approximating to this percentage, in length, not 
exceeding 29.4 mm; tail long, varying from third to half of head and body length; 
end of tail bears cluster of highly modified, alternatively expanded and con- 
tracted bristles; spiny covering at lower degree of specialization, with no true 
quills on back in Asiatic species; occipitonasal length approximates 100 mm at 
highest, but in Asiatic specimens is usually less; anterior zygomatic root situated 
approximately over premolar. 
Genus ATHERURUS Cuvier, 1829 

There is only one species in Asia 
Species 1. ATHERURUS MACROURUS Linnaeus, 1758. 
Upper toothrow in adult skulls with M®* fully cut not less than 17.8 mm. 1. 
Atherurus macrourus macrourus Linnaeus, 1758. Typically from Malacca. 
One Indian specimen, from Thoungyeh, Tenasserim, and others from extra- 
limital localities, have been examined 
Upper toothrow about 16.1 mm in length 

2. Atherurus macrourus assamensis Thomas, 1921. The type, from Cherra- 
punji in the Khasi Hills, Assam, has been examined 
Nasals long, inflated, not confined to rostrum, widened to certain extent, and 
in Indian species usually approximates half of occipitonasal length, or slightly 
less, at lowest; in length not less than 57.3 mm, usually more than 60 mm; tail 
short, less than one fifth of head and body length in majority of measured skins 
available; end of tail bears cluster of highly modified hollow ‘‘rattling-quills”’; 
the spiny covering highly specialized; true quills always present on the back; 
occipitonasal length not less than 117.5 mm; anterior zygomatic root situated 
further backwards, approximately over middle of toothrow 


Genus HYSTRIX Linnaeus, 1758 


External spiny covering less specialized; no crest of hairs on head, or this poorly 
developed and weak; main quills on back mostly white terminally and basally, 
and always with one dark ring in middle; caudal hollow rattling quills less de- 
veloped, the cylindrical portion measuring, in Indian skins, roughly 23 mm 
and less 


Subgenus ACANTHION Cuvier, 1822 


There is one species in India, characterized by its relatively lengthened nasals. 
Species 2. HYSTRIX HODGSONI Gray, 1847 

Small race, occipitonasal length not exceeding 119.5 mm in adult; length of 
nasals at highest about 66 mm; caudal rattling quills on tail less well open. 

3. Hystrix hodgsoni hodgsoni Gray, 1847. About half a dozen specimens ex- 
amined, including co-types and type of ‘‘alophus’’ Hodgson, 1847, from the 
following localities; Hathibun in Nepal, Sikkim, no exact locality, and Longpa 
in the Naga Hills, Assam 
Larger race, occipitonasal length not less than 125.3 mm in adult skulls with 
M? fully cut; length of nasal 66 mm at lowest, usually more; caudal rattling 
quills (in Indian skins) on tail more open and developed 

4. Hystrix hodgsoni subcristata Swinhoe, 1870. Synonyms, in my opinion, 
include ‘“‘klossi’’ Thomas, 1916, and ‘‘millsi’? Thomas, 1922. This race is typi- 
cally from South China. About 8 specimens including types of subcristata and 
both synonyms listed, examined from Changsii, Okotso and Sangrachu, all in 
the Naga Hills, Assam, and from Bankason and Tenasserim Town in Tenas- 
serim ; also, some extralimital material 





252 


9. 


1 


0 


(6). 


11.(202) 


— 


(69) 
(14). 





JOURNAL OF MAMMALOGY Vol. 28 No. 8 


External covering at highest development, profuse growth of long bristles on 
head forming well developed crest; main quills of back very long and always with 
several alternating blackish and white rings; caudal hollow rattling quills highly 
developed, the cylindrical portion in some Indian specimens measuring about 
60 mm or exceeding 50 mm. 


Subgenus Hystrrx Linnaeus, 1748 


There is one species in India, characterized within the subgenus by its relatively 
short and narrow nasals 

Species 3. HYSTRIX LEUCURA Sykes, 1831. 

This is the Hystriz hirsutirostris Brandt, 1835, and of Russian authors. Its 
synonyms include ‘‘malabarica’’ Sclater 1865, ‘“‘cuneiceps’’ Wroughton, 1912, 
and most probably ‘“‘blanfordi’’ Muller, 1911. On the material examined it 
does not seem possible to divide this porcupine into subspecies in a satisfactory 
manner, but skulls from Ceylon and from Nepal average smaller than those 
from other parts of India listed below. 

5. Hystriz leucura leucura Sykes, 1831. About 30 specimens, including the 
type, and type of “‘cuneiceps’’, examined from Nepal; Horai in Kumaon; 
Tochi Valley (Bonnu district), and Saharunpur, (Siwalik Hills), Punjab 
Ashkote, Kashmir; Khojdar, Baluchistan; Bijnor in United Provinces; 
Sambhar, Rajputana; Gambat, Mirwal, Mirpur, all in Sind; Nokania, Cutch; 
Sehore, Central India; Hoshangabad, Central Provinces; Dharwar; Nilgiri 
Hills; Shambalgamur, Palni Hills; Deccan; Cochin in Travancore; Gam- 
maduwa, Mousekande, and St. George, (Matugama), in Ceylon. 

The occipitonasal length of this species varies between about 127 and 161 mm 
and at extreme development it is the largest of Asiatic rodents, as judged by 
the length of the skull. 

Lower jaw with angular portion never distorted outw:~_s by specialized limb 
of masseter lateralis superficialis; angular portion either slightly inflected 
(pulled inwards) or without peculiarity, except that occasionally be perforated 

. (11) 

Infraorbital foramen not or scarcely open for muscle transmission; skull with 
well marked or traceable postorbital processes; jugal bone long; cheekteeth 5/4 
or 4/4 in number, the extra upper premolar when present usually small, the 
other premolars little reduced in size; pattern of cheekteeth normally a series 
of transverse ridges and corner cusps in upper series; lower molars usually basin- 
shaped, with cusps at each corner; fibula not fused with tibia. Externally modi- 
fied for arboreal or terrestrial life, sometimes with flying-membrane attached 
to sides; tail always fully haired 


FAMILY SCIURIDAE 


2 


Flying membrane present, attached to sides of body 13 
““Cheekteeth strongly hypsodont; inner borders of upper molars proximally 
subangulate, their upper surfaces flat’’; fur excessively thick and heavy; sole 
heavily haired. A large species, hindfoot about 85mm. (No skulls availabl 
to me for examination 


Genus EUPETAURUS Thomas, 1888 
There is only one species, 
Species 4. EUPETAURUS CINEREUS Thomas, 1888 


6. Eupetaurus cinereus cinereus Thomas, 1888. A few skins, including a 


co-type, have been examined from Astor Valley, Chitral, and Gilgit in Kashmir. 
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Cheekteeth not strongly hypsodont, their inner borders in upper series more 
rounded, their surfaces normally not flat; as a rule fur less thick and heavy, and 
sole not heavily haired. Except in certain forms of Petaurista, hindfoot less 
than 85 mm.... (15 

Lower molars complex and excessively wrinkled, lacking large central depres- 
sion characteristic of nearly all normal Sciuridae; in its place are numerous, 
small, partially or completely isolated depressions on crown surface, the general 
effect complex (normal sciurine pattern of lower molars thus masked); upper 
molars to a greater or lesser extent also wrinkled. . . . (16) 

Occipitonasal length in adult skull normally not less than 60 mm; width of 
frontals (“‘least interorbital width’’) generally more than one fifth of occipito- 
nasal length; length of upper toothrow normally more than one fifth of occip- 
itonasal length, and more than 13 mm (12.7 mm and more); M?® normally has 
two transverse ridges between anterior and posterior margins of tooth, or ele- 
ments corresponding to two main ridges, 7.e., second main ridge has not become 
obliterated 


Genus PETAURISTA Link, 1795 


telatively small species, fully adult skull rarely reaching 65 mm in occipitonasal 
length. (This species occurs with P. petaurista throughout its range, and is 
always smaller than that species in any place where the two occur together.) 
Species 5. PETAURISTA ELEGANS Temminck, 1839 

The typical race is from an Island south of Java 

Large white spots on forepart of back 

7. Petaurista elegans marica Thomas, 1912. One Indian specimen examined 
from Namhsan (40 mi. E Mogok), in Shan States, Burma. The type, from 
Yunnan, has also been examined. This form is only doubtfully distinguishable 
from P. e. punctatus Gray, 1846, from Malacca 

No large white spots on back 20 

Occipitonasal length of type, and only known specimen less than 61 mm. 

8. Petaurista elegans sibylla Thomas, 1916. The type skull examined, from 
50 mi. W Kindat in Chin Hills, Burma. According to descriptions this form is 
correctly placed in this key, but I have not been able to re-examine the type 
skin 


Occipitonasal length normally exceeds 61 mm 22 

3ack less brown; occipitonasal length does not exceed 64.1 mm in material 
examined 23 
Length of nasals exceeds 19.3 m1 

9. Petaurista elegans gorkhali Lindsay, 1929. Three specimens, the type 
included, from Apoon Sottidanda, and Barpak (Gorkha), Nepal, 12,000 ft. 
were examined 
Length of nasals 19.3 mm or less, in material examined 

10. Petaurista elegans clarkei Thomas, 1922 From Yunnan. No Indian 
material has been examined, but this form is recorded from North Burma by 


Anthony, 1941. The type is in the British Museum 
Back usually browner; occipitonasal length in specimens available 64.7 mm 
or more 

11. Petaurista elegans caniceps Gray, 1842. Three specimens, including the 
type, and the type of ‘“‘senex’’ Hodgson, 1844, examined. I feel some doubt 
about the allocation of the last name, as its type skull is a little too large for 
this species Localities: Sikkim and Nepal, no exact localities. 
Relatively larger species; in Indian forms, length of occipitonasal in fully adult 


skulls more than 65 mm . (27 
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Head, including forehead, white and strongly contrasted with back; genera] 
color red and white. 

Species 6. PETAURISTA ALBORUFUS, Milne-Edwards, 1870. 

The typical race is from Szechuan, China. I provisionally transfer to this 
species one of the Indian races because of the possibility that it may occur with 
some of the subspecies of P. petaurista. It is, on the whole, less specialized in 
color pattern than Chinese races. 

12. Petaurista alborufus candidulus Wroughton, 1911. Synonym, “‘taylori” 
Thomas, 1914. About a dozen specimens, including the type of both names 
just listed, examined from: Okotso and no exact locality (5,000 ft.) in Naga 
Hills, Assam; Dilkoosha, Cachar; Bishampur, Manipur; Kindat and 6 mi. 
W Kindat, Kin, Lagan Reserve (Lower Chindwin), and Tatkon, west Burma. 
Mogaung, eastern Burma; near Bankason, Tenasserim. 

Head not white nor strongly contrasted with back (cheeks may be white, but 
with very rare individual exceptions, never forehead). . . . (29) 

Large dark saddlepatch on back present or suggested; middle of neck and back 
always markedly darker than sides and shoulders, and generally darker than 
parachute. 

Species 7. PETAURISTA MAGNIFICUS Hodgson, 1836. 

13. Petaurista magnificus magnificus Hodgson, 1836. Synonyms: ‘‘nobilis”’ 
Gray, 1842, and “‘chrysotriz’’ Hodgson, 1844. About eight specimens examined, 
including type skin, and type of ‘‘nobilis’’, from Darjiling, Sedonchen in Sikkim, 
Naivacot and Satthar Hill (Gorkha) in Nepal. This form is easily distin- 
guished from other Indian forms in appearance, and I retain it as a species be- 
cause of the possibility that it may occur with P. petaurista albiventer. 

No dark saddlepatch on back, and middle of neck and back not markedly darker 
than and contrasted with sides, shoulders, or parachute. 

Species 8. PETAURISTA PETAURISTA Pallas, 1766. 

The typical race is from Java. This is the first specific name in the genus, and 
to it I refer all the remainder in India, as races. 

Underparts white, or gray, or dull, never with any rufous tinge. . . . (32) 

Tail mostly black, and with long black terminal portion. . . . (33) 

Frontals proportionately wider, their combined width most often exceeding 
18 mm in material examined. 

14. Petaurista petaurista lanka Wroughton, 1911. About seven specimens, 
including the type examined, from Gammaduwa, Kandy, Kumbukkan, and 
Mousekande, al] Ceylon. 

Frontals proportionately narrower, their combined width less than 18 mm and 
most often less than 17 mm. 

15. Petaurista petaurista philippensis Elliot, 1839. Synonyms apparently 
include ‘‘oral’’ Tickell, 1842, and ‘‘cinderella’’ Wroughton, 1911. About 20 
specimens, examined including co-types, and the type of ‘‘cinderella’”’ from 
Luia, Chaibassa, Orissa; Pili, Sipna Valley, Berar; Pempri Dangs, and 
Waghai Dangs; Jog, Gersoppa, North Kanara; Haleri, Kutta, Srimangala 
and Virajpet, all Coorg; Kotagiri and Kodai-kanal, Nilgiri Hills; Shevaroy 
Hill, Eastern Ghats. South Mahratta; Karapara, Cochin; Trivandrum, 
Travancore. Tigershola, Palni Hills. 

Tail mostly gray, or only with short black terminal portion. . . . (36) 
Occipitonasal length of adult skull about 74.8 mm or more in material available; 
length of tail exceeds 500 mm in skins examined. 

16. Petaurista petaurista cineraceus Blyth, 1847. A few specimens (less than 
10) examined from 20, 30 and 40 mi. NW Toungoo, and 70 mi. N Pegu in Burma, 
and from Hankaryit and Wimpong, (Thaton), in Tenasserim. 

Occipitonasal length of adult skull does not exceed 70.8 mm in material exam- 
ined; tail length in available skins does not reach 500 mm... . (38) 
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Dorsal surface suffused with rufous. 
17. Petaurista petaurista primrosei Thomas, 1926. The type examined, from 
Sullivan Island, Mergui Archipelago 
Dorsal surface not as just described, but drab... . (40) 
Occipiton: | 





length of skull less than 67 mm in material examined. 

18. Petaurista petaurista mergulus Thomas, 1922. Three specimens, the type 
included, from Ross Island and Tavoy Island, Mergui Archipelago, examined. 
Occipitonasal length of skull exceeds 70 mm in material examined. 

19. Petaurista petaurista reguli Thomas, 1926. Two specimens, the type 
included, from King Island and Malcolm Island, Mergui Archipelago, examined. 


Underparts red or whi ut always with rufous tinge or some reddish or rufous 





mar apparent on some part of them... . (43) 
Largest of Indian Peta fa, occipitonasal length not less than 77 mm (in 
Indian specime 81 mm 

20. Petaurista petaurista lylet Bonhote, 1900. Typically from Siam. From 
material available, I do not think that the form “‘venningi’’ Thomas, 1914, can 
be separated from Lyle ith certainty One Indian specimen, the type of 
‘nenningi’’, from Kalaw, Shan States, Burma, and some extralimital material 
including the type l have been examined 
Occipitonasal length does not exceed 76.3 mm in material available. ... (45) 
Oeccipitonasal length about 76 mm; back mostly deep dark red 

21. Peta la petau la yunanens Anderson, 1875 Typically from Mo- 
mein, Yunnal! (bout half a dozen specimens, from Chaglon, Dreyi, and Tiki, 





] 


all Mishmi, and from Adung Valley and Hpimaw, (Salween-Irrawaddy divide) 


mi 
in North Burma were examined 
Occipitonasal length does not exceed 73.1 mm; red of back when present lighter, 
less deep and dark 

22. Petaurista petaurista albiventer Gray, 1834 I believe that there is only 
one form of Petaurista in North West India, and that the synonyms include 
‘“inornatus’’ Geoffroy, 1844, ‘‘birrelli’’ Wroughton, 1911, and ‘‘fulvinus’’ Wrough- 
ton, 1911. About 17 specimens have been examined, including types of all 
names just listed except ‘‘inornatus’’, of which we possess several specimens, 
from the following localities: Naga Hills, Assam; Nepal; Garwhal and Naini 
Tal in Kumaon; Murree, Baragali (Murree Hills), and Thandiani (Murree), 
Kothi and Rahla, Lahul, and Simla, all Punjab; Doongla-gali, North West 
Frontier Province; Mianjani Hill, Hazara district; Islamabad, Khargeskote, 
Liddar Valley, Nasai, Pahlgahm, and Sardalla, all Kashmir 
Occipitonasal length about 42 mm; width of frontals less than one-fifth of 
occipitonasal length; length of upper toothrow roughly 10 mm or less (upper 
and lower molars extremely complexly wrinkled 


Genus BELOMYS Thomas, 1908 


There is one species. 

Species 9. BELOMYS PEARSONI Gray, 1842. 

Upper toothrow in skulls available 9.6 mm or more in length, most often about 
10 mm. 

23. Belomys pearsoni pearsoni Gray, 1842. Very few specimens available, 
the type included, from Sikkim, Darjiling and the Naga Hills in Assam. 
Upper toothrow not exceeding 9 mm, usually less. 

24. Belomys pearsoni trichotis Thomas, 1908. Very few specimens available, 
the type included, from the following localities: Machi in Manipur; 40 mi. W 
Kalewa and Yin, both Chindwin River, Burma. (The material in London for 
Belomys is not representative, and results obtained must be regarded as pro- 
visional.) 
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Lower molars less excessively wrinkled, the large central depression charac- 
teristic of most Sciuridae present and clear in each tooth; upper molars have as 
a rule less tendency to wrinkling or complexity than in Petaurista, and much 
less than in Belomys; occipitonasal length rarely reaches 60 mm (only in four 
specimens out of about a hundred measured; all these are Hylopetes fimbriatus, 
and in this species the toothrow does not exceed 12.3 mm in length (compare 
with Petaurista) and is usually less than one-fifth of the occipitonasal length). 
In the remaining species of flying-squirrels, the toothrow does not exceed 
12.3 mm. M* has one main transverse ridge between anterior and posterior 
margins of tooth... . (51) 

Bullae much flattened, scarcely rising above general level of base of skull. 


Genus PETINOMYS Thomas, 1908 


Small species, occipitonasal length not exceeding 30.6 mm; hindfoot 21-24 mm. 
Species 10. PETINOMYS SETOSUS Temminck, 1845. 
The typical race is from Sumatra. Only one form reaches India, which is 
larger as a rule than the typical race 

25. Petinomys setosus phipsoni Thomas, 1916. Two specimens, the type 
included, from Tenasserim Village in Tenasserim examined 
Much larger species, occipitonasal length not less than 55.5 mm; hindfoot about 
52 mm 
Species 11. PETINOMYS FUSCOCAPILLUS Jerdon, 1847 
Cheeks and sides of belly white. 

26. Petinomys fuscocapillus fuscocapillus Jerdon, 1847. One skin from 
Travancore examined 
Cheeks and belly gray 

27. Petinomys fuscocapillus layardi Kelaart, 1850. Three specimens, the 
type included, from Wellawaya and no exact locality in Ceylon examined. The 
material seen for forms 26 and 27 is far from representative, and the results 
are extremely provisional 


Bullae not specially flattened, not abnormal 


Genus HYLOPETES Thomas, 1908 


Larger, occipitonasal length not less than 55.2 mm; nasals, proportionately 
longer, usually more than 17 mm in length; zygomatic plate rather more high 
and upstanding 


Subgenus EoGLAUCOMYS Howell, 1915 


The differences betwee n Eoglaucomys and Hylopete seem more subgeneri« 
than generic. There is only one species of Hoglaucomys 

Species 12. HYLOPETES FIMBRIATUS Gray, 1837 

Larger, occipitonasal length (in one skull available, which is adult but not old, 
with parietal ridges separate and not approached to each other) 61.7 mm 

28. Hylopetes fimbriatus baberi Blyth, 1847. Typically from Afghanistan 
Four or more specimens examined from Kagan Valley, Hazara, and Kashmir, 
no exact locality. 

Smaller, occipitonasal length (oldest skulls available, with parietal ridges 
approached to each other or fused) not more than 61.4 mm and with one excep- 
tion not reaching 61 mm. 

29. Hylopetes fimbriatus fimbriatus Gray, 1837. Roughly 20 specimens, the 
type included, examined from: Gilgit, Nasi, Sardalla, all Kashmir; Bhurban 
(Murree), Gharial, Murree, Naggar (Lahul), Pongye, (Chamba), Simla, Than- 
diani, Tuan (Pangi), all Punjab; near base of Diobani Mountain (locality not 
traced) 
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Smaller, occipitonasal length not exceeding 52.8 mm; nasals, proportionately 
shorter, less than 16 mm in length; zygomatic plate low... . (61) 


Subgenus HYLOPETES Thomas, 1908 
Larger, occipitonasal length at least 42.5 mm, but usually exceeds 45 mm; 
hindfoot 36 mm or more... . (62 
Species 13. HYLOPETES ALBONIGER, Hodgson, 1836. 
Occipitonasal length roughly 42.5 mm 
30. Hylopetes alboniger leonardi Thomas, 1921. The type 
28.5N., 97.25E. in North Burma examined 


Occipitonasal length not less than 45.2 mm 


from Kachin, 


31. Hylopetes alboniger alboniger Hodgson, 1836. Synonym, probably, 


“‘orinus’’ G. Allen, 1940, and ‘“‘turnbulli’”? Gray, 1837. About 23 specimens, 
including the type of “‘turnbulli”’ and three co-types of alboniger, examined from 
Nepal, (Sipuri and no exact locality); Ambootia, Darjiling; Pashok, Sikkim; 
Bharnabhari, Bhutan Duars; Silhet; Khonshnong in Jaintia Hills, Mokokchung, 
and 5000 ft. in Naga Hills, Assam; Machi, Manipur; Dening, Mishmi; 30-50 
mi. W Kindat in west Burma; Kachin, (28N., 97E.) in North Burma, also Nam 
Tamai Valley and Nam Tisang. Some extralimital material also examined. 


Smaller, occipitonasal length not exceeding 42 mm; hindfoot 34 mm and less 


(65 
Bullae smaller, on average 20% of occipitonasal length at highest 
Species 14. HYLOPETES SAGITTA Linnaeus, 1766 
from Java. I include also the Sumatran form H. 
although Chasen, 


The typical race is 
platyurus in this species, 
1940, made it a distinct species, stating that it occurs with 
H. spadiceu One race of H. sagitta reaches Indian territory. 
32. Hylopetes sagitta belone Thomas, 1908. Four Indian specimens from 
3anlaw in Tenasserim examined. The type from Terutau Island is in the 
British Museum. It is smaller in size than the typical race 
Bullae larger, on average at least 21% of occipitonasal length, usually more 
(67 

Smaller, occipitonasal length not exceeding 33.5 mm; hindfoot 27 mm and less 
Species 15. HYLOPETES SPADICEUS Blyth, 1847 

33. Hylopetes spadiceus spadiceus Blyth, 1847. This is a valid or definable 
species, although Chasen, 1940, made it a race of H. sagitia, stating that it 
occurs with H. platyurus in the Malay States. Chasen retained platyurus as a 
species, but in London material it is not definable as a species compared with 
H. sagitta and its other races, whereas H. spadiceus can be retained, as just 
outlined. Two Indian specimens, including a co-type, and some extralimital 
material have been examined. Indian localities: Maymyo, Burma, and 
Arakan 
Larger, occipitonasal length not less than 37.5 mm in material examined; 
hindfoot 29 mm and more 
Species 16. HYLOPETES PHAYREI Blyth, 1859 

34. Hylopetes phayrei phayrei Blyth, 1859. Synonyms, “‘probus’’ Thomas, 
1914, and ‘‘laotum’’ Thomas, 1914. A dozen or more specimens, including the 
type of ‘‘probus’’ examined from the following localities: Pegu Yomas, and 
Mount Poppa in Burma; also a skin from Manipur, but its identification is 
not certain 
No flying-membrane present... . (70) 
Occipitonasal length, in European and Asiatic forms, not less than 83.5 mm 
(may exceed 100 mm); braincase flattened; heavy sagittal crest present; orbit 
(measured from lachrimal to front of posterior zygomatic root just after this 
has left squamosal) long, clearly more than one-third of occipitonasal length 
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(this character also found in flying squirrels); P* large and functional; external 
form terrestrial, the middle finger of hand longest; tail short, rather less than 
half the length of head and body..... (71) 


Genus MARMOTA Frisch, 1775, (or Blumenbach, 1779) 


Tail approaching half the length of head and body (on average about 47% of 
the head and body length, as far as can be ascertained) or at least clearly more 
than one third of the head and body length .. . . (72) 

Species 17. MARMOTA CAUDATA Jacquemont, 1844. 

Large dark saddlepatch present on back, noticeably contrasted with the sides, 
in both sexes. 

35. Marmota caudata caudata Jacquemont, 1844. Seven or more specimens, 
from Kagan Valley, Hazara, (North West Frontier Province), Burzil Pass, 
Deosai (Baltistan), North of Tilel Valley, all Kashmir; Hills between Wardwan 
and Kashmir. 

No dark saddlepatch on back, at least in females. 

36. Marmota caudata aurea Blanford, 1875. Typically from Chinese Turkes- 
tan. I have been unable to examine male skins of aurea. As synonyms I 
include ‘“littledalei’”’ Thomas, 1909, “flavinus’’ Thomas, 1909, and ‘“‘stir- 
lingi’’? Thomas, 1916. This seems to be the Marmota caudata of Russian 
authors, ?nec Jacquemont. The type of ‘“‘stirlingi,’’ from Chitral (head 
of Chitral Nullah), is the only Indian specimen examined. 

Tail shorter, less than one-third of head and body length, as far as can be ascer- 
tained, or about a third of this length 

Species 18. MARMOTA BOBAK Muller, 1776. Typically from Poland. A 
species characterized by its short fur. One subspecies, which is unusually 
large in size, inhabits North India and China in part (“‘robusta,’’ Milne-Ed- 
wards, 1870, is probably the same). 

37. Marmota bobak himalayana Hodgson, 1841. Thirteen or more specimens, 
a type included, examined from Sikkim; Nepal; Lingti and Sissoo, Lahul; 
Hoti and Niti, Garwhal; Dakpo, Digr, Khardong, Sassar Pass, and Tyan (most 
of these localities appear to be in Ladak); and Skardu (Baltistan 
Occipitonasal length not exceeding 81 mm; braincase usually less flattened, an: 
sagittal crest most often absent, but when present light and weak; orbit as a 


rule less than one-third of occipitonasal length (or rarely approximates this 
percentage in some forms of Ratufa); P* usually reduced, or absent; external 
form arboreal; fourth finger of hand tends to be dominant; tail less shortened, 
more than half the head and body length (may be longer than the head and 
body); general form squirrel-like (76 

Large squirrels, occipitonasal length exceeding 60 mm; frontals very wide, 
their least width sometimes as much as 40% of occipitonasal length; palate 
(measured from the front of the incisors to the back of the palate) very short; 
only four upper cheekteeth. .. . (77 


Genus RATUFA Gray, 1867 


(In the external skin and color characters which are here given for this genus, 
Funambulus, Callosciurus and the remainder of Squirrels that follow, due 
attention has been paid to the possibility that characters may be based on 
seasonal changes. Most of the races retained have been based on skins collected 
in the four seasons of the year, but when a race is little known, and only known 
by a series of skins collected in one or two months of the year, then attention 
will be drawn to that fact.) 

Hindlimbs pale like underparts; rather small, occipitonasal length seldom more 
than 69 mm (reached 70 mm in only three skulls measured)... . (78) 

Species 19. RATUFA MACROURA Pennant, 1769. 
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78. (79). General color light and grizzled, grayish or brownish, not black. 

38. Ratufa macroura dandolena Thomas and Wroughton, 1915. Synonym, 
apparently, “‘sinhala’’ Phillips, 1931. I am not able to distinguish this form 
with certainty in the material seen. About 20 specimens, including types of 
both names just listed, were examined from the following localities: Kombu in 
Nilgiri Hills, North slope of Palni Hills, Coimbatore, Chettiri Range, Kurum- 
bapatti in Eastern Ghats, and foothills of Shrivilliputtur, all in southern India; 
Hambantota, near Kentalei, Kumbukkan, Maha-oya, Mankeni, Mousekande, 
Rama, Tirrapara, and Wellawaya, all in Ceylon. 

79. (78). General color above black. . 80 
80. (81 Tail entirely black 

39. Ratufa macroura melanochra Thomas and Wroughton, 1915. A few 
specimens, the type included, examined from Anasigalla, (Matugama), Kottawa 
and Sinharaja Forest, all Ceylon. Only skins collected in January available. 

81. (80). Tail hairs tipped with white 

40. Ratufa macroura macroura Pennant, 1769. Two specimens, from Patti- 
pola, Ceylon, examined. Skins collected in March and August. 

82. (77 Hindlegs dark, like back (feet may be pale In Indian races of Ratufa bicolor, 
the occipitonasal length is not less than 70 mm, and in Ratufa indica, the occipi- 





tonasal length in material examined is less than 69 mm in 2 specimens out of 
more than 40 measured (83 
83. (92 General color of body deep red, at least in part, and always with hairy red ears; 
forelegs pale; neckpatch whit« (84 
Species 20. RATUFA INDICA Erxleben, 1777 
84. (89 Dorsal surface of body red, the red not mixed with black 85 
85. (88). Tail red with white tip, not black Skins for the next two races were collected 
in the winter months (86 
86. (87 Unusually large race, occipitonasal length not less than 77 mm 
41. Ratufa indica superans Ryley, 1913. Four specimens, the type included, 
examined from Makut and Wotekolli in Coorg (the latter the type locality). 
87. (86 Smaller, occipitonasal length does not reach 77 mm. 
12. Ratufa indica indica Erxleben, 1777. Nine or more specimens, including 
co-types of ‘‘elphinstonei’’ Sykes, 1831, examined from Ghatmatha and Helwak, 
Satara; Samasgi, Dharwar; Devikop (about 26 mi. S Dharwar); Yellapur, North 
Kanara, all in Western India. In addition there are two whitish skins from 
Surat Dangs (Mahal Dangs) which formed the basis of Blanford’s race R. 7. 
dealbata, 1897. I do not accept this as a valid race because of the strong possi- 
bility that the name is based on albinistic specimens. The type has been 
examined 
88. (85). Tail, except at tip, black. (Skins of this race were collected in February and 
May 
43. Ratufa indica bengalensis Blanford, 1897. About five specimens, the 
type included, examined from Barampaddy Forest, Mysore, and Kutta in 
Coorg. 
89. (84). Dorsal surface of body with some clear black patches or portions mixed with 
the red... . (90 


90. (91) Only shoulders and rump black (as well as tail); occipitonasal length usually less 

than 75 mm. 
44. Ratufa indica centralis Ryley, 1913. Sixteen or more specimens, exam- 

ined from Luia and Sangajota (Chaibassa), Orissa; source of Nerbudda River; 
Bori and Dhain, Hoshangabad; Kodura, Balapalli Range, Cuddapah ; Chamaraj- 
nagar, Mysore; Coonoor and Kotagiri, Nilgiri Hills; Gantha, Coimbatore. 

91. (90). Most of back black; either sides only are red or black of shoulders and rump 
joined by mid-dorsal saddlepatch or line; occipitonasal length usually exceeds 
75 mm. 
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45. Ratufa indica mazima Schreber, 1784. About ten specimens, examined 
from Kodai-kanal and Ootacamund in Nilgiri Hills; Anamaad Estate and 
Otracoolie Estate, Malabar; Kukhal Shola in Palni Hills; Kotengady Estate, 
Cochin; Poumudi and Trivandrum, Travancore. Skins for this race were 
collected in April and November. 

General color never deep red; forelegs normally not entirely pale; no white 
neckpatch. . . . (93) 

Species 21. RATUFA BICOLOR Sparrmann, 1778. The typical race is from 
Java. There seems no reason why the Indian forms occurring from Nepal 
eastwards should not be regarded as subspecies of this larger Malayan species. 
Ear tufted, to a greater or lesser extent; normally no yellow bar across fore- 
arm... . (94) 

Tail not lighter in color at its extreme tip. 

46. Ratufa bicolor gigantea MacClelland, 1839. Synonyms include ‘‘macru- 
roides’’ Hodgson, 1849, and probably ‘‘stigmosa’’ Thomas, 1923, which seems 
to be based on an inconstant character. More than 20 specimens fro mIndia, 
including types of the three names listed above, examined from Nepal; Pashok, 
Sikkim; Matanga River, Kamrup; Lanting, Cachar; Naga Hills, (no exact 
locality, Lakhuri, and Mokokchung), and Duragiri in Garo Hills, Assam; 
Dening, Dreyi, and Tiki, all Mishmi; Gokteik (Shan States), Haingyan (Chind- 
win), Hkamti, (both sides of Chindwin River), Kachin Hills, NE and SW of 
Kindat, Katha (Irrawaddy River), Kamaing, (near Myitkyina), Madaya Forest 
(55 mi. N Mandalay), Moungkan and 100 mi. N Myitkyina, all Burma. Some 
extralimital material has also been examined 
Tail typically lighter in color at its extreme end 

47. Ratufa bicolor lutrina Thomas and Wroughton, 1916. A doubtful race 
Both summer and winter skins have been examined. In order to define it, this 
race should be restricted to the localities here listed. About nine specimens, 
the type included, examined from Kabaw Valley (20-35 mi. W Kindat), and 
Tatkon, in West Burma. The last is the type locality. 

Ear not tufted; yellow of inner side of forearm more extensive, extending 
across wrist or forearm as a bar... . (97) 

Head and shoulders much darker than posterior part of back, which is usually 
light grayish brown; tail lighter than in races below (only skins collected in 
June available). 

48. Ratufa bicolor felli Thomas and Wroughton, 1916. About seven speci- 
mens, including the type, examined from Yin (Lower Chindwin), West Burma. 
Posterior part of back darker and typically not very different from head and 
shoulders; tail darker; general color above black or dark brown, or a mixture 
of both... . (99) 

Length of orbit proportionately shorter, 23.4 mm at highest in our specimens 
but usually less than 23 mm; tail averages less than 120% of head and body 
length in our specimens. 

49. Ratufa bicolor celaenopepla Miller, 1913. Four specimens examined 
from King Island, Kisseraing Island, and Sullivan Island, Mergui Archipelago 
Skins collected in January and March 
Length of orbit averages proportionately longer, 23.3 mm at lowest in our 
material, but generally more than 24 mm; tail averages more than 120% of 
head and body length. 

50. Ratufa bicolor phaeopepla Miller, 1913. Apparently ‘“‘marana’’ Thomas 
and Wroughton, 1916,isasynonym. About eight specimens, including the type 
of ‘‘marana’’, have been examined from Mount Poppa and NW of Toungoo, 
Burma; Bankason, Maliwun, Thoungyeh, Thaget and Victoria Point in Tenas- 
serim. 
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101. (76 Smaller, occipitonasal length not reaching 60 mm; characters indicated for 
last genus not combined here; five upper cheekteeth. . . . (102 
102.(105 Pattern of cheekteeth abnormal, becoming flatcrowned, with isolated folds 


become more or less horseshoe shaped; lower 


present in adult; upper molars 
molars tend to become transversely ridged, the central depression characteristic 
of normal genera reduced and appearing as a pit like central re-entrant fold; 
rostrum elongated, nasal length exceeds least interorbital width; coronoid 


process of mandible reduced; back striped 103 
Genus MENETES Thomas, 1908 


There is only one species 


Species 22 MENETES BERDMORETI, Blyth 1849 











103.(104 Mid-dorsal stripe and dark stripes on either side more prominent and clear; 
light stripes outside | named dark stripes tend to be more striking, and whole 
striping of animal ab« xiImu species The skins were collected in 
September 

51. Menetes berdmore oratus Thomas, 1914. Eight specimens, from Mount 


Poppa in Burma, the type included, were examined 





M4 (103 Mid-dorsal stripe normally obsolet eak, and dark stripes on either side 
weaker and less developed; ligl 1 rule less striking; whole striping of 
inimal weaker and less clea 

52. Menetes berdmorei berdmorei Blyth, 1849 About 10 Indian specimens, 


and some extralimital material examined from 36-70 mi. N Pegu and Martaban 
in South Burma; Bankason, Banlaw, Hankaryit, Mywadu, and Thaget in 


Tenasserim; Kisseraing Island, and Sullivan Island, Mergui Archipelago 
05.(102 Pattern of cheekteeth without extreme peculiarity 106 
06.(129 Coronoid process of mandible low and reduced; baculum simpler in structure 
lacking an accessory blade’’, Pocock); back striped; most often there is a 
tendency towards narrowing of frontal bones (except in F. layardi, a little 
known species in whit s r as ascertainable in the poor material available, 
the length o he nasals eeds 107 
Genus FUNAMBULUS Lesson, 1835 
107 .(108 Color of underparts deep red; mid-dorsal stripe much brighter than outer pale 
ones; least interorbital measurement approximates or exceeds 13 mm; oc 


cipitonasal length less than 40 m1 


Species 23. FUNAMBULUS LAYARDI Blyth, 1849 


53. Funambu Lyar Lya Blyth, 1849. Including ‘‘signatus’’ Thomas, 
1924. I place this form in synonymy because there is at least a strong possi 
bility that its characters may be seasonal. It seems premature to separate 


this species into races on the very poor material available in London. It seems 





to be a rare species and I have not seen the race named from the Western Ghats 
in South India, dravidianus Robinson, 1917, which is based on one immature 
specimen. Very few specimens have been examined, including the type of 
signatus’’, from Mousekande, Rasagalla, Ratnapura, and south east of Rat 
napura, in Ceylon. Skins collected in January and August. F. layardi ap- 
parently differs from the allied species in the genus chiefly by the fact that its 
frontals seem not be be narrowed, but I have no fully measurable skulls. 

108. (107 Color of underparts not deep red; mid-dorsal stripe normally not much brighter 
than outer pale stripes; interorbital breadth in skulls of similar size to F.. layardi 
less than 13 mm, and this measurement is reached only in large races of F. 
tristriatus in which occipitonasal length usually exceeds 43 mm. (Owing to the 
fragmentary nature of the skulls examined for F. layardi, it is not possible to 
give more exact distinguishing characters than those just indicated)... . (109) 








262 


109.(112). 


110.(111) 


111.(i10 


112.(109 


113.(126). 


114.(115). 


115.(114). 


JOURNAL OF MAMMALOGY Vol. 28 No. 3 


Length of orbit normally less than 10 mm; color of underparts drab and dull: 
all stripes on back tend to be faint or indistinct; a small species, occipitonasal 
length not reaching 37 mm and usually less than 36 mm... . (110) 
Species 24. FUNAMBULUS SUBLINEATUS Waterhouse, 1838 
Median dark stripes narrower, and pale stripes of back closer together; tail 
often as long as head and body 

54. Funambulus sublineatus sublineatus Waterhouse, 1838 About 18 speci- 
mens examined, including a type skin, and the type of ‘‘delesserti’’ Gervais, 
1841, from Kutta in Coorg; Benhope, Coonoor, Kodai-kanal, Kotagiri in Nilgiri 
Hills; Wynaad, Madras; Tigershola in Palni Hills; Shernelly, Cochin; Kuttyani, 
Poumudi, and Trivandrum in Travancore 
Median dark stripes wider, and pale stripes placed farther apart; tail usually 
shorter than head and body 
55. Funambulus sublineatus obscurus Pelzeln and Kohl, 1886 Synonym, 
‘*kathleenae’’ Thomas and Wroughton, 1915. Six specimens examined, includ- 


ing type of “‘kathleenae’’, from Kottawa, Pattipola, and West H putale Ohiya), 


in Ceylon. The skins were collected in February and April 

Length of orbit exceeds 10 mm; color of underparts whitish or light; stripes of 
back clear, contrasted, and well marked L113 

Occipitonasal length usually less than 40 mm (about 14 exceptions in 185 skulls); 
length of palate (measured from front of incisors to back of palate) normally 


less than half the occipitonasal length (about 9 exceptions in 185 skulls) and 
less than 20 mm. . (114) 
Back with five light stripes; underside of tail without red line running down 
center. 
Species 25. FUNAMBULUS PENNANTI Wroughton, 1905. This species 
occurs with Ff. palmarum in some places. In my opinion it is not possible to 
divide this species into subspecies 

56. Funambulus pennanti pennanti, Wroughton, 1905. Synonyms, ‘‘argente 
cens’’ Wroughton, 1905, and ‘‘lulescens’’ Wroughton, 1916. About 150 specimens 
examined, including types of the three names just listed, from Cooch Behar and 
Haldibari, south of Sikkim; Banbasa, Naivacot, Tribeni, Nepal Terai; Dela, 
Dhakuri, Jerna (Ramnagar), and Pilihbit (Rohilkund), Kumaon; Ambala, 
Siwalik Hills, East Punjab; Ara, Choan, Kallar-kahar, Sodhi (all Salt Range), 
also Rawalpindi, and Multan, western Punjab; Kohat, Peshawar, North West 
Frontier; Gajar, Kelat, Mand and Turbat in Baluchistan; Bohara, Garo 
Jacobabad, Kashmor, Mirpur, Naundero, Pano Aquil, and west of Sehwan, all 
Sind; Azadpur, near Delhi. Mount Abu, and Sambhar, Rajputana; Bhind, 
Chorepura, Ghatigaon, and Morar, Gwalior; Sehore, Central India; Bhuj, 
Charwar, and Nokania in Cutch; Deesa, Danta,and Lunwa (Palanpur), Gujerat; 
Dhrangadhra, Junagadh, Rajkot, Salda, Sasan, Satapur, Sihor, Talala, and 
Vankaneer, Kathiawar; Daltongunj, Bihar; Midnipur, Bengal; Jagodih, Hazari- 
bagh; Dhain, Lohagpur, and Sakot, Hoshangabad; Chichpalli, Chanda, and 
Asirgarh, Ganoor, Hewra, all Nimar, Central Provinces; Pili (Sipna Valley), 
Berar; Bhodwad, Parola, and Shernduri, Khandesh; Bundla, Surat district; 
Nasik, Bombay City, Poona, Karad and Madha, Satara district; Dharwar 
district. 
Back usually with three light stripes; underside of tail with reddish or red 
line running down center for greater or lesser extent 
Species 26. FUNAMBULUS PALMARUM Linnaeus, 1766. The key to the 
subspecies below is based on cranial and external measurements owing to the 
conviction that because of individual variation it is quite impossible to divide 
this species into races based on color alone. . . . (116) 
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Nasals longer, approximating or exceeding 30% of occipitonasal length in 
majority of specimens. 

57. Funambulus palmarum kelaarti Layard, 1849. Synonyms, apparently, 
“‘olympius’’? Thomas and Wroughton, 1915, and ‘“‘favonicus’? Thomas and 
Wroughton, 1915. More than 60 specimens examined, including the types of 
“‘olympius”’ and ‘‘favonicus”’, from Ceylon: Ambawela, Apure, Aripo, Hamban- 
tota, Kala-oya, Kandy, Kottawa, Mankeni, Peradeniya, Putlam, Rama, Udu- 
gama, Urugalla, and Wellawaya. 

Nasals shorter, on average not reaching 30% of occipitonasal length. . . . (118) 
Interorbital breadth approximating or exceeding 30% of occipitonasal length 
in majority of specimens. 

58. Funambulus palmarum brodiei Blyth, 1849. Ten specimens examined, 
from Cheddikulam and Mannar in Ceylon. 

Interorbital breadth rarely reaching 30% of occipitonasal length. . . . (120) 
Length of upper toothrow rarely reaching 7 mm. 

59. Funambulus palmarum robertsoni Wroughton, 1916. About a dozen 
specimens examined, the type included, from Dhain, Pachmarhi, and Rorighat, 
Hoshangabad; Asirgarh and Sival, Nimar; Kolkaz, Berar, all in the Central 
Provinces. 

Length of upper toothrow exceeds 7 mm. (122) 
Tail on average shorter than head and body... . (123) 
Length of head and body rarely exceeds 156 mm (two exceptions in 26 skins 

60. Funambulus palmarum matugamensis Lindsay, 1926. Twenty-six speci- 
mens examined, including the type, from Anasigalla and St. George (Matugama, 
Western Province), Ceylon 
Length of head and body rarely less than 156 mm (one exception in 16 skins). 

61. Funambulus palmarum bellaricus Wroughton, 1916. Sixteen specimens 
examined, including the type, from Bundla, Surat district (identification not 
sure), Vijayanagar, Bellary, Dharwar, Gadag, Hawbshavi and Samasgi, Dhar- 
war district; Bangalore, Kolar, and Seringapatam, Mysore. 

Length of tail in majority of specimens longer than head and body. 

62. Funambulus palmarum palmarum Linnaeus 1766. Synonyms apparently 
include ‘‘comorinus’’ Wroughton, 1905, ‘“‘bengalensis’’ Wroughton, 1916, and 
‘‘gossei’’? Wroughton and Davidson, 1919. At least 36 specimens examined, 
including types of ‘‘comorinus’’, ‘“‘bengalensis’’, and ‘‘gossei’’, from Gajhundi, 
Hazaribagh, and Jagodih, Bihar; Kodura, Balapalli Range; Shevaroy Hill; 
Kurumbapatti, Salem district; Adyan and Kilpauk, Madras; Gantla, and 
Trinchinopoly, Coimbatore district ; Benhope, Kotagiri in Nilgiri Hills; Machur, 
Palni Hills; Kuttyani and Trivandrum, Travancore; Mahendragon, Nagercorl, 
Nellitore, and Perumal 
Occipitonasal length normally exceeds 40 mm; length of palate 20 mm or more, 
and usually more than half the occipitonasal length. . . . (127) 

Species 27. FUNAMBULUS TRISTRIATUS Waterhouse, 1837. 
Occipitonasal length not less than 44.7 mm; length of palate not less than 23.5 
mm. 

63. Funambulus tristriatus wroughtoni Ryley, 1913. About 10 specimens 
examined, including the type, from Makut, Srimangala, Virajpet and Wotekolli 
in Coorg; Shernelly, Cochin; Kotengady Estate, Travancore. 

Occipitonasal length not exceeding 44.4 mm; length of palate less than 23 mm. 

64. Funambulus tristriatus tristriatus Waterhouse, 1837. Synonyms include 
‘‘numarius’”’ Wroughton, 1916, and ‘“‘thomasi’’ Wroughton and Davidson, 1919. 
About 40 specimens examined, including types of the three names just listed, 
from Helwak, Satara; Khed, Ratnagiri; Khandalla, western Ghats; Dharwar 
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district; Devikop, Mahratta; Gersoppa, Potoli and Sirsi, Kanara; Thana, Bom- 
bay; Kardibetta Forest and Sagar, Mysore; Wynaad, Madras; Bonaccord, 
Kuttyani, Merchiston and Poumudi, Travancore. 

Coronoid process of mandible not reduced; baculum more complex, ‘‘with an 
accessory blade present’’, (Pocock, Thomas) ; back generally not striped, except 
in subgenus 7'amiops of Callosciurus, which contains species in which the nasals 
do not reach 11 mm in length, and in which the frontals are relatively wider 
than in normal species of Funambulus, (all species except F. layardi) . (130 
Skull narrow, length of nasals usually exceeds interorbital breadth, which 
is usually less than 30% of occipitonasal length; rostrum somewhat elongated; 
orbit normally less than 30% of occipitonasal length, and in Indian specimens 
less than 16 mm in length 131 


Genus DREMOMYS Heude, 1898 


Muzzle generally less elongated; orbit proportionately longer, averaging about 
29% of occipitonasal length; underparts bright yellow; underside of tail and 
cheeks not red (132) 
Species 28. DREMOMYS LOKRIAH Hodgson, 1836 
Underparts usually brighter, washed with rich ochraceous 

65. Dremomys lokriah lokriah Hodgson, 1836. Synonyms, ‘“‘subflaviventris’ 
Gray, 1843, and “‘bhotia’’ Thomas, 1916. About 25 specimens examined, includ- 
ing types of the three names just listed, from Chandragiri Pass, Hathibun, and 
Satthar (Gorkha) in Nepal; Chuntang, Gangtok, Lachen, Ringin, Sedonchen, 
and Sukiapohkri, all in Sikkim or near Darjiling; Dreyi in Mishmi; Adung 
Valley, North Burma 
Underparts duller, washed with buffy or yellowish 

66. Dremomys lokriah macmillani Thomas, 1916. Synonym, ‘‘garonum”’ 
Thomas, 1922. A dozen specimens examined, including types of both names 
just listed, from Rajapara in Kamrup, Duragiri and Tura in Garo Hills, Khon- 
shnong in Jaintia Hills, Mokokchung in Naga Hills, and Naga Hills, 5000 ft 
all Assam; Kabaw (50 mi. W Kindat) and Tatkon, West Burma 
Muzzle more elongated; orbit proportionately shorter, on average 28% 
occipitonasal length at highest, but most often less; in Indian forms, underparts 
not bright vellow 135 
Underside of tail bright red through most of its length; in Indian races, cheeks 
red; toothrow generally proportionately longer 136 
Species 29. DREMOMYS RUFIGENIS Blanford, 1878 
Occipitonasal length less than 53 mm 

67. Dremomys rufigenis adamsoni Thomas, 1914. Nine specimens examined 
the type included, from Kindat (east side Chindwin River), Gokteik, Kalaw 
Maymyo and Pyaung-gaung (in Shan States), Burma 
Occipitonasal length normally exceeds 53 mm 

68. Dremomys rufigenis rufigenis Blanford, 1878. Synonym, ‘‘opimus”’ 
Thomas, 1916. At least seven Indian specimens examined, including types o! 
both names just listed, from Mokokchung in Naga Hills, Assam; Hkamti in 
Burma; Mount Mooleyit, in Tenasserim; also, some extralimital material 
Underside of tail and cheeks not red; toothrow generally proportionately 
shorter. . . . (139 
Species 30. DREMOMYS PERNYI Milne-Edwards, 1867. 
Large, occipitonasal length not less than 55.3 mm 

69. Dremomys pernyi imus Thomas, 1922. Three specifhens examined, the 
type included, from Adung Valley and Mount Imaw Bum in North Burma. 
Smaller, occipitonasal length does not exceed 53.7 mm (in more than thirty 
specimens) 
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70. Dremomys pernyt pernyt Milne-Edwards, 1867. Typically from Szechuan 
China. Synonyms include ‘‘mentosus’’ Thomas, 1922, from Burma, and others 
from China. I have examined seven or more specimens from India, the type 
of ‘“‘mentosus”’ included, and numerous extralimital specimens. Indian local- 
ities: 12 mi. SE Kohima, Mokokchung, and 5000 ft. (no exact locality) in Naga 
Hills, Assam; Manipur; 6 miles west of Kindat, west Burma. 

Skull wide, interorbital breadth usually exceeds nasal length and rarely as low 
as 30% of occipitonasal length. (In Indian forms, the sole exception among 
numerous races to the last statement seems to be C. pygerythrus owensi, which 
has the length of the orbit at least 16 mm)... . (142) 

Genus CALLOSCIURUS Gray, 1867 
Back prominently or clearly striped; small, occipitonasal length does not 
reach 38 mm. 


“ec 


Subgenus Tamriops Allen, 1906 


Larger on average, occipitonasal length very rarely less than 34 mm. 
Species 31. CALLOSCIURUS SWIN HOEI Milne-Edwards, 1874. This species 
occurs with the next in some places outside Indian territory. 

71. Callosciurus swinhoei maritimus Bonhote, 1900. Typically from Fokien 
in China. Three Burmese specimens, taken in October and November, from 
the Adung Valley, North Burma, do not seem to me to differ from this race. 
In skull size in our material this race seems to be smaller in size than typical 
swinhoei, which is from Szechuan, China. There is in addition a form which 
might belong to this species, C. s.? spencei Thomas, 1921, from Kachin Province, 
North Burma. It might equally well be regarded as unidentifiable, as 
its skull is not known, and it was based on one skin only, in which the stripes 
ot the back are weak, only the mid-dorsal clearly remaining. This may be a 
seasonal character. I have seen the types of both maritimus and spencei. 
Smaller on average, occipitonasal length very rarely reaches 34 mm... . (145 
Species 32. CALLOSCIURUS MACLELLANDI Horsfield, 1839. 

Mid-dorsal stripe darker than outer stripes; underparts not reddish or orange in 
color, nor with trace of these colors, and dull. 

72. Callosciurus maclellandi maclellandi Horsfield, 1839. Synonyms include 
‘‘nembertoni’”’ Blyth 1842, and ‘“‘manipurensis’’ Bonhote, 1900. About 50 
specimens examined, including the types of the three names just listed, from 
Nepal; Chuntang, Darjiling district, Gangtok, Ringin and Sedonchen, all in or 
just south of Sikkim, Bhutan; Naga Hills (no locality and Mokokchung), in 
Assam; Diking, Cachar; Aimole, Loanghol, and Machi in Manipur; Sadiya; 
Dening, Dreyi, Ratana and Tiki, all in Mishmi; Hkamti, Haingyan, Homalin 
(Chindwin River), 50-65 mi. W Kindat, Kachin, near Krang, Myitkyina, Nam 
Nat Valley, Nam Tisang, Schwebo, and Tamanthe (Chindwin River), all 
Burma. 

Mid-dorsal stripe not darker than outer dark stripes, or scarcely so; underparts 
reddish or orange in color, or with clear traces of these colors, and bright. 

73. Callosciurus maclellandi barbei Blyth, 1847. Synonym, ‘‘kongensis’’ 
Bonhote, 1901. More than 30 Indian specimens, and some extralimital material 
examined, including the type of ‘“‘kongensis’’. Indian localities: Hankaryit 
near Moulmein, 100 mi. S Moulmein, 30 mi. E Mandalay, Maymyo, Pyaung- 
gaung (Shan States), 35 mi. SE Prome, east, north, and west of Toungoo, and 
Watau (Bhamo), all Burma; Amherst, Attaran River, Banlaw, Bankason, 
Kawkereik, Lampea, Lakya, Mywadu, Shan Mepale (Amherst district), Taok 
Plateau, Thoungyeh, near Tavoy, Tenasserim Town, and Ye, all Tenasserim; 
King Island and Kisseraing Island, Mergui Archipelago. 
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Back without clear stripes, other than sometimes a mid-dorsal line; in Indian 
specimens, occipitonasal length not less than 42 mm... . (148) 


Subgenus cCaLLoscrurus Gray, 1867 


Least interorbital breadth usually approximates a third of occipitonasal length, 
or less, and exceeds it only in relatively rare individual cases (all races have the 
majority of specimens with interorbital width as indicated) ; occipitonasal length 
usually less than 50 mm (in one race averages about 50 mm). 
Species 33. CALLOSCIURUS PYGERYTHRUS Geoffroy, 1832. 
Larger, occipitonasal length apparently not under 50 mm; interorbital area 
proportionately narrower. 

74. Calloscturus pygerythrus owensi Thomas and Wroughton, 1916. Three 
specimens examined, including the type, from Hkamti, Kauktaung and Minsin, 
all east side Chindwin River, Burma. The skins were collected in July. 
Smaller, occipitonasal length reaches 50 mm only in rare individual cases; 
interorbital area averages proportionately wider. . 151 
Underparts dark gray, near blue-gray 

75. Callosciurus pygerythrus stevensi Thomas, 1908. About half a dozen speci 
mens examined, including the type, from Beni Chang (Abor Miri Hills), Rotung 
(near Beni Chang), between Kalek and Mishang (Assam), Ledo in Naga Hills, 
Assam, Sadiya; south of Hukong Valley and 150 mi. N Myitkyina in Burma 
Underparts paler. (153) 

Normally with clear sharp contrasted black tailtip (154 
Feet darker; underparts darker, reddish 

76. Callosciurus pygerythrus pygerythrus Geoffroy,1832. Nine or more speci- 
mens, collected in January, February, March and May, from Pegu, 25-80 mi 
N Pegu, Rangoon, Tamabin, and north, northwest, and west of Toungoo, all 
Burma, were examined 
Feet paler; underparts paler, whitish 

77. Callosciurus pygerythrus janetta Thomas, 1914. About 29 specimens 
examined, including the type, collected between June and October, from Kauk- 
naung, Mandalay, Monywa (east side Chindwin River), Mingun, Mount Poppa, 
Pyawbye, Schwebo district, and Yin (east side Chindwin River), all Burma 
Black tail tip in majority of specimens absent or scarcely traceable. The 
remaining races of C. pygerythrus develop a seasonal thigh-patch. They are 
easily distinguished when this patch is present, but apparently cannot be sepa 
rated from each other when it is absent). . . . (157 
Thigh patch, when present, red; occipitonasal length in largest skulls reaches 
50 mm. 

78. Callosciurus pygerythrus lokroides Hodgson, 1836. About 36 specimens 
examined, including the type, and types of ‘‘similis’’ Gray, 1867, and ‘‘assamen- 
sis’? Gray, 1843, from Aromari, Hetwada, Kuvapandy (Gorkha), Katmandu, 
Lahoripowe, Naivacot, and Sunachurn in Nepal; Dikchu, Gopaldhara, Mongpu 
Hills, Nimbong, Pashok, and Rongli in Sikkim or Darjiling district; Sivok in 
North Bengal; Bharnabhari and Hasimara, Bhutan Duars; Machi in Manipur. 
Thigh patch, when present, whitish, occipitonasal length in largest skulls does 
not reach 50 mm... . (159) 

Thigh patch, when present, white with an ochraceous patch or suffusion above 
it. 

79. Callosciurus pygerythrus bellona Thomas and Wroughton, 1916. Ten 
specimens, the type included, collected in June, from Kin, (west side Chindwin 
River), Burma, examined. 

Thigh patch, when present, white or whitish but lacking the ochraceous patch. 

80. Callosciurus pygerythrus blythi Tytler, 1854. I include as synonyms 
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‘“‘mearst”? Bonhote, 1906, and ‘‘virgo’? Thomas and Wroughton, 1916. More 
than 40 specimens examined, including types of the three names just listed, from 
Angarakhata and Matanga River, Kamrup; Duragiri, Rangapari, and Tura in 
Garo Hills, Assam; Laitkynsao in Khasi Hills, Assam; Dilkoosha, Hatikhali 
and Lanka, Cachar; Naga Hills, 5000 ft. (no exact locality), Gologhat, 
Margherita, Mokokchung, Namdang and Sangrachu (all Naga Hills); Chinbyit, 
Kindat, and south and west of it, Setoo, west side Chindwin River, Homalin, 
Tamanthe, and Tatkon, all Chindwin River; Hkamti, Kabaw Valley and 
Mogaung, Burma. 

Least interorbital breadth, with few individual exceptions, clearly more than 
one-third of occipitonasal length (in all races the majority of specimens have 
interorbital width as just noted); in India, occipitonasal length usually exceeds 
50 mm... . (162) 

Belly longitudinally banded black and white (a mid-ventral stripe bordered by 
two white patches, bordered by two lateral dark stripes). 

Species 34. CALLOSCIURUS QUINQUESTRIATUS Anderson, 1871 

81. Callosciurus quinquestriatus quinquestriatus Anderson, 1871. Provision 
ally including “‘imarius’’ Thomas, 1926, which Anthony regarded as a valid race 
under the name beebi Allen, 1911. This species is not well known. Five or more 
specimens examined from Bhamo, Mount Imaw Bum, Sima (Myitkyina), Suikin 
(near Bhamo), and Teinzo, (north of Bhamo), all in northeast Burma 
Belly not longtitudinally banded with black and white as described for the las 
species. . (164 
Underparts dull, greenish gray like the back, or sometimes brown, but dull, and 
not strikingly colored; if red appears on underparts, it appears, normally, only 
as flankstripes outside a conspicuous greenish or brownish or dul] mid-ventral 
area. (This species occurs extensively with C. erythraeus.) 

Species 35. CALLOSCIURUS CANICEPS Gray, 1842. 
Smaller, occipitonasal length only rarely reaching 51 mm. 

82. Callosciurus caniceps shanicus Ryley, 1914. About 10 specimens ex 
amined, including the type, from Gokteik, Hsipaw, Kalaw, Mongha, Maymyo 
and Pyaung-gaung in Burma, and Tavoy district, Tenasserim. (No mid- 
winter skins available. 

Larger, occipitonasal length exceeds 52 mm... . (167 

Back in winter pelage bright golden brown; summer skins lack flankpatches, 
and may also be distinguished by having the ventral parts almost always lighter 
than in C. c. crumpi, and having usually paler feet than in C. c. davisoni and 
immediate allies 

83. Callosciurus caniceps caniceps Gray, 1842. At least eight specimens ex 
amined from India; also, many extralimital specimens, the type of ‘‘chrysono 
tus’? Blyth, 1847, and the type of caniceps included. Indian localities: Am- 
herst, Hankaryit, Lampea, Moulmein, Shan Mepale (Amherst district), Tavoy 
and Thoungyeh in Tenasserim. 

Back never golden brown in color. Distinguished from C. c. caniceps (summer 
pelage) as indicated above. . . . (169) 

No flankpatches on sides; belly with dark reddy-brown tinge; nose reddish- 
brown. 

84. Callosciurus caniceps crumpi Wroughton, 1916. Four specimens, the 
skins collected in November, and including the type, from Sedonchen in Sikkim 
examined. As far as can be seen with the material at present available, this 
form agrees specifically with C. caniceps and is provisionally transferred to this 
species. 

Reddish or brownish flankpatches each side of belly normally at least traceable; 
nose not reddish brown... . (171) 
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Slightly smaller race, occipitonasal length most often less than 54 mm. 

85. Callosciurus caniceps sullivanus Miller, 1903. Four specimens examined, 
from Malcolm Island and Sullivan Island, Mergui Archipelago. 
Slightly larger race, occipitonasal length exceeds 54 mm. 

86. Callosciurus caniceps davisoni Bonhote, 1901. Synonyms appear to in- 
clude ‘‘tabaudius’’ Thomas, 1922, and ‘‘hastilis’’ Thomas, 1923. Thirty-seven 
specimens including types of the three names just listed, examined from Bank- 
ason, Mergui district, Tenasserim Town and Victoria Point, all Tenasserim; 
Hastings Island, King Island, Kisseraing Island, and Tavoy Island, Mergui 
Archipelago; also, some extralimital material. 

Underparts bright, various in color, and most often red, but always bright 
rather than dull... . (174) 

Whole animal mainly red in color, back as well as belly; in Indian race, feet 
black or dark 

Species 36. CALLOSCIURUS FERRUGINEUS Cuvier, 1829 

Only one race occurs in India. 

87. Callosciurus ferrugineus ferrugineus F. Cuvier, 1829. A dozen specimens 
examined from Dainguka (north of Pegu); Gokteik and Lawksawk (both in 
Shan States); Mount Poppa, Pegu Yomas, 20-70 mi. N Pegu, Rangoon, north 


northwest and northeast of Toungoo, all in Burma; ‘‘keraudrenii’’ Lesson, 
1830, is a synonym 

Back normally not red or reddish in color, except in one color phase of C. flavi 
manus rubex, which when in its red phase differs from C. ferrugineus by having 
red feet. It may also be distinguished from those extralimital races of C. fer 
rugineus which antedate it, by average size of skull. The type of C. favimanus 
rubex (not in red phase), is nearest C. flavimanus type, so I provisionally retain 
it in that species. It was named as a race of C. sladeni which I refer to C. flavi- 
manus, the earlier name, as a subspecies. C. ferrugineus and C. flavimanus are 
here retained and defined as species because in some places they occur 
together. . . . (176) 

Hands and feet white or red or sandy-yellow, in contrast to limbs. . . . (177 
Species 37. CALLOSCIURUS FLAVIMANUS Geoffroy, 1832 

The typical race is from Annam. In size of skull it is about as in C. f. rubez, 
below, from which it differs by lack of red coloring in tail 

Tip of tail clear black. . . . (178) 

Occipitonasal length usually exceeds 54 mm; clear dark flankpatches usually 
present on each side. 

88. Callosciurus flavimanus phayrei Blyth, 1855. About 17 specimens, two 
co-types included, examined from Gokteik, Hsipaw, Pyaung-gaung and Se-en, 
all in Shan States; also east, north and northeast of Toungoo, Burma; Pahpoor 
and Wimpong (Thaton), in Tenasserim 
Occipitonasal length usually less than 54 mm; dark flankstripes usually absent 
or obsolete (skins collected in July, August, and September). 

89. Callosciurus flavimanus blanfordi Blyth, 1862. I think it is possible that 
this form may be a synonym of C. f. phayrei. Half a dozen specimens, the type 
included, examined from Nyapinium (east bank Irrawaddy River), Burma 
Also one skin (not very typical) from Madaya Forest (40 mi. NE Mandalay), 
Burma. 

No black tailtip. . . . (181) 
Occipitonasal length about 54 mm at largest. 
90. Callosciurus flavimanus ruber Thomas, 1914. This form occurs in two 


color phases, as noted above. At the same locality and in the same month 
individuals may be either red or brown dorsally. Eight specimens, the type 
included, examined from Yin, Chindwin River, Burma, and one specimen from 
Youngbintha, left bank of Irrawaddy River. Skins were collected in June 
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and October. (In the remaining subspecies, nearly all the skins available were 
taken in mid-summer. Only for sladeni have we also some material taken in 
November.) 

Occipitonasal length approximates or exceeds 55 mm, with 4 exceptions in 40 
skulls. . . . (183) 

Underside of tail mostly white, or with a long whitish tuft (184) 

Back nearly white. 

91. Callosciurus flavimanus haringtoni Thomas, 1905. Synonym; ‘‘solutus’’ 
Thomas, 1914, and most probably ‘‘careyi’? Thomas and Wroughton, 1916. 
About 17 specimens, including types of the three names just listed, examined 
from Tamanthe, (65 mi. S Hkamti); Moungkan (20 mi. 8), and Homalin, (20 
mi. 8), all east side of Chindwin River, Burma 
Back much darker, grizzled dark gray 

92. Callosciurus flavimanus millardi Thomas and Wroughton, 1916. Three 
specimens, including the type examined, from Pyaungbyin (140 mi. S Hkamti 
and 100 mi. N Kindat, east side Chindwin River, Burma 
Underside of tail not white as a rule (187 
Back paler, more brown; face less reddish in majority of specimens 

93. Callosciurus flavimanus shortridgei Thomas and Wroughton, 1916. Syno 
nym, apparently, ‘‘fryanus’’ Thomas and Wroughton, 1916. About 17 speci 
mens, including the types of both names just listed, examined from Hkamti, 
(26.5N., 95.55E.), Kauktaung, (25 mi. 8), and Minsin, (25 mi. 8), east side 
Chindwin River, Burma 
Back darker, more gray; face conspicuously reddish 

94. Callosciurus flavimanus sladeni Anderson, 1871. Synonyms, ‘‘barteni’’ 
Thomas, 1914, ‘‘kemmisi’’ Wroughton, 1908, and ‘‘midas’’ Thomas, 1914. Eight- 
een specimens, including the types of ‘‘kemmisi’’, ‘‘midas’’ and “‘bartoni’’, ex 
amined from Kindat, (180 mi. S Hkamti), east side Chindwin River, and 20 
mi. SE Kindat; Katha, Myitkyina, and Schwebo, (Irrawaddy River district), 
and Uyu River, (50 mi. E Homalin), all Burma 
Hands and feet normally dark, or nor contrasted with limbs (or not much paler 
than limbs) ; or if, as occasionally in C. e. atrodorsalis, feet paler than limbs, then 
this form may be distinguished by black mid-dorsal stripe or patch, which does 
not occur in races of C. flavimanus dealt with above 
Species 38. CALLOSCIURUS ERYTHRAEUS Pallas, 1778 
Back normally with clear black mid-dorsal patch or stripe 

95. Callosciurus erythraeus atrodorsalis Gray, 1842. A dozen or more Indian 
specimens, many more from Siam, and two co-types have been examined. This 
form is difficult to classify, as its color characters seem excessively variable in 
dividually. Indian localities include Attaran River, Hankaryit, Lampea, 100 
mi. 8 of Moulmein, Mywadu River, Maitho (Thoungyeen River), Shan Mepale 
(Amherst district), Taok Plateau and Thoungyeh, all Tenasserim 
Back normally without a clear black mid-dorsal patch or stripe (192 
Tail mostly red, or with a long red terminal tuft, with or without a white tip. 

96. Callosciurus erythraeus erythraeus Pallas, 1778. I regard ‘‘wellsi’’ 
Wroughton, 1921, as a synonym. About 16 specimens, including the type of 
‘‘wellsi’’, examined from Kulsi and Rajapara, Kamrup; Duragiri and Tura in 
Garo Hills, Khasi Hills, and Khonshnong and Shangpung in Jaintia Hills, 
al] Assam 
Tail not red... . (194) 

Tail mainly white, but with clear black tip. 

97. Callosciurus erythraeus kinneari Thomas and Wroughton, 1916. Seven 
specimens, including the type examined, from 40 mi. W Kindat, Nanthalet, and 
Tatkon, all Burma. 

Tail normally not as just described. . . . (196) 
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Smaller, occipitonasal length seldom more than 51 mm, not reaching 52 mm in 
Indian material examined. 

98. Callosciurus erythraeus gordoni Anderson, 1871. Three Indian skulls, a 
few unmeasured skins, and some extralimital material examined from Aini, 
Mishmi; Watau, Bhamo. A skin from Sadiya is perhaps misidentified. 
Larger, occipitonasal length normally exceeds 52 mm... . (198) 

Tail with long black terminal tuft, or sometimes wholly black. 

99. Callosciurus erythraeus erythrogaster Blyth, 1842. Synonym, ‘‘nagarum” 
Thomas and Wroughton, 1916, and perhaps “‘punctatissimus’’ Gray, 1867, which 
is a little known form, not easy to allocate on material available. About 20 
specimens examined, including types of ‘“‘punctatissimus”’ and ‘‘nagarum’’, from 
Dilkoosha, Cachar (‘‘punctatissimus’’); Lanka, Cachar; Naga Hills, 5000 ft 
(no exact locality), also 20 miles east of Kaluna, Mokokchung, and Powai (all 
Naga Hills), Syndai in Jaintia Hills, and Mikir Hills, all Assam; Aimole and 
Nooribazar in Manipur; Sadiya; Haingyan, Kindat, 50-65 mi. W Kindat, and 
Tamanthe, western Burma. Also some extralimital Indoch‘nese material 
Tail usually not conspicuously black terminally. (Except occasionally in 
C. e. crotalius . . (200 
Tail averages darker, with some clear black coloring, and usually edged or 
tipped with white hairs; tip sometimes white 

100. Callosciurus erythraeus crotalius Thomas and Wroughton, 1916. Nine 
specimens examined, including the type, from Hkamti and south of Hukong 
Valley, Burma. Only summer skins available. This form seems very close 
to C. e. castaneoventris Gray, from Hainan, one of the earliest names in the 
species, but the skulls seem to average larger in the Burmese form 
Tail averages paler, with very little or no black 

101. Callosciurus erythraeus intermedius Anderson, 1879. It seems probable 
that this name will have to stand for a race which has also been called “‘bonhotei” 
tobinson and Wroughton, 1911, from Szechuan, and ‘‘aquilo’’ Wroughton, 1921, 
from Dibong River, Sadiya, North Assam, and which is definable in British 
Museum material. Robinson and Kloss, 1918, gave the type locality for inter 
medius as the Dikrang Valley in Assam. About 18 Indian specimens examined, 
including the type of ‘‘aquilo’’, from Dibong River, Sadiya; Dening, Dreyi, 
Lohit Valley and Tiki, all Mishmi; East Hkamti Plain, Kachin and Nam Tamai 
in North Burma 

In addition to the large amount of material examined for the seven races of 
this species dealt with above, I have seen three skins representing two more 
named races, both of which differ from those above in having a reddish-brown 
forehead. These are C. e. rubeculus Miller, 1903, one specimen from Sungei 
Balik in Tenasserim, which in all probability is the same as the much earlier 
described C. e. hyperythrus Blyth, 1855; and C. e. bhutanensis Bonhote, 1901, 
two specimens, including the type, from Bhutan. The skull of the last race is 
not fully known. On this very inadequate material I am unable to include these 
two supposed forms in the key. Our bhutanensis skins have a darker tail than 
our rubeculus skin, and the latter specimen has a small skull, as in C. e. gordont 
Infraorbital foramen clearly open for muscle transmission. . . . (203) 
Zygomatic plate narrow, and completely beneath much enlarged infraorbital 
foramen; fibula reduced and fully fused with tibia; mandible with angular por- 
tion tending to be weak, and often perforated; cheekteeth complex, rooted, more 
or less cuspidate in Indian genera, and number 4/3 or 3/3 (extra upper premolar, 
which is present in Indian genera, small); jugal bone long. 


FAMILY DIPODIDAE 


Three central metatarsal bones not fused to form a cannon-bone; bullae and 
mastoids small, not inflated; zygoma simple, with jugal slanting gradually up- 
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wards towards lachrimal ; external form not modified for bipedal saltatorial life; 
five functional toes on hindfoot; frontal bones moderately constricted. 


SUBFAMILY SIC|IISTINAE 


There is only one genus, which contains long-tailed mouse-like animals of very 
small size; occipitonasal length in Indian specimens about 20 mm in length. 


Genus SICISTA Gray, 1827 


One species occurs in Indian territory 

Species 39. SICISTA CONCOLOR Buchner, 1892 

Typical race from Kansu in China; one race inhabits India which differs from 
typical race in longer tail and also perhaps in shorter palate, but there is little 
material available for either. I have not been able to examine S. c. flavus True, 
1894, from Central Kashmir. 

102. Sicista concolor leathemi Thomas, 1893. About five specimens examined, 

including the type, from Kagan Valley, Hazara. Kagnarg Mountains, (Mal 
angan), Rupal, Astor, and Krishnye Valley, Wardwan, all Kashmir. 
Three central metatarsal bones fused to form cannon-bone; bullae may or may 
not be strongly enlarged (not so in Indian species); zygoma in two sharply con- 
trasted portions (horizontal and vertical) frontal bones scarcely constricted, 
their narrowest part immediately behind anterior zygomatic root; external form 
modified for bipedal saltatorial life; five or three hindtoes as a rule, but only 
three functional (outer ones when present do not reach ground) 


SUBFAMILY DIPODINAI 


Only one genus of this Palaearctic subfamily occurs in India 


Genus ALLACTAGA Cuvier, 1836 


One species just reaches Indian territory. It is the smallest species of the 
genus; the occipitonasal length not exceeding 28.3 mm in our material. 
Species 40. ALLACTAGA ELATER Lichtenstein, 1825. The Indian race may 
be separated as 

103. Allactaga elater indica Gray, 1842. Upper toothrow longer than in speci- 
mens of typical race (available to me) from Russian Turkestan. I have meas 
ured a good series for both races. One Indian specimen examined from Sourab, 
Baluchistan. The type is in London, and I have examined many extralimital 
specimens. The type locality is in Afghanistan 
Zygomatic plate broadened and tilted upwards to a greater or lesser degree; 
masseter lateralis muscle extending its line of attachment on to zygomatic 
plate; infraorbital foramen, usually narrower below than above, not so strongly 
enlarged as in last family; fibula fused with tibia; hindfoot with five functional 
toes; frontals generally somewhat narrowed; external form generally less spe- 
cialized than in those families dealt with above, excepting Sicistinae, and those 
forms modified to subterranean life. . . . (207) 
Pattern of cheekteeth with many narrow transverse cross-ridges extending 
across each crown; in primitive forms, teeth more or less basin-shaped, with 
corner cusps, reminiscent of Sciuridae; in progressive forms, cheekteeth flat- 
crowned; angular portion of lower jaw usually with signs of inflection, and some- 
times perforated; caecum usually absent; tail usually fully haired and bushy; 
palate proportionately short. (Simpson, 1945, prefers to call this family the 
Gliridae.) 
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FAMILY MUSCARDINIDAE 


Cheekteeth 4/4, premolars retained; bullae large and well inflated, their length 
in Indian skulls 8.4 mm; palate less imperfectly ossified; frontals proportion- 
ately narrower (in one Indian skull, 3.7 mm). (In the genus inhabiting India, 
the cheekteeth are cuspidate, basin shaped, and not flatcrowned). 


SUBFAMILY MUSCARDININAE 


One genus just reaches Indian territory. 


Genus DRYOMYS Thomas, 1906 


(For use of this name instead of the more familiar Dyromys Thomas, 1907, see 
Simpson, 1945, p. 92.) 

There is one species. 

Species 41. DRYOMYS NITEDULA Pallas, 1778. Typically from southern 
Russia. The Indian race may be distinguished from the typical race by its 
generally iarger ear. 

104. Dryomys nitedula picta Blanford, 1875. Two Indian specimens ex- 
amined from Kurram Valley, North West Frontier; also, some extralimital mate- 
rial, including the type from Persia 
Cheekteeth 3/3, premolars absent; bullae small, reduced, (less than 4.5 mm in 
length); palate rather poorly ossified, usually with a large pair of foramina be 
tween toothrows; frontals proportionately wider (in the Indian genus, their 
combined width exceeds 6 mm); cheekteeth flaterowned, with depressions (be 
tween the ridges) tending to become isolated with wear on crown surface 

SUBFAMILY PLATACAN THOMYINAE 


There is one genus in India 


Genus PLATACANTHOMYS Blyth, 1859 


Only one species in India. 
Species 42. PLATACANTHOMYS LASIURUS Blyth, 1859 

105. Platacanthomys lasiurus lasiurus Blyth, 1859. In addition to those al 
ready given, distinguishing characters of the genus Flatacanthomys are: spiny 
fur, clawless hallux, bushy tail, well ridged skull, and occipitonasal length ex 
ceeding 30 mm. About 17 specimens examined, including a co-type, from 
Virajpet, Coorg; Mysore-Kanara border, (Neria, Cardamon Jungles, near 
Charmadi); Bonaccord, and Eva Gardens, Travancore 
Pattern of cheekteeth various, but never like that described above for Mus 
cardinidae; cheekteeth 3/3 in Asiatic genera; angular portion of mandible not 
perforated; caecum present, so far as known; jugal generally shortened and re- 
duced; tail most often naked, and only rarely bushy (211) 
Infraorbital foramen reduced, its lower border nearly straight; zygomatic 
plate tilted very strongly upwards; masseter muscle extends its line of attach- 
ment on inside of infraorbital foramen, so far as known; cheekteeth flat- 
crowned, with inner and outer folds which ultimately isolate as islands on crown 
surface; cranially and to a certain extent externally specialized for fossorial 
life; mandible with lower incisor root forming a prominent knob below or near 
condylar process (212 


FAMILY RHIZOMYIDAE 


Incisors extremely pro-odont, best indicated in cranial measurements by fact 


that diastema usually approaches or exceeds 40% of occipitonasal length, and 
on average 39% of occipitonasal at lowest; M! is larger than M?, and not worn 
below its level; condylobasal length (which in this family exceeds the occipito- 
nasal length) less than 55 mm; occipitonasal length not more than 48 mm 
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Genus CANNOMYS Thomas, 1915 


There is one species. 

Species 48. CANNOMYS BADIUS Hodgson, 1842. 

213.(214). Upper toothrow not exceeding 9.2 mm in length; head and body length most 
often less than 200 mm; occipitonasal length most often less than 40 mm. 

106. Cannomys badius castaneus Blyth, 1843. Synonym, probably, ‘“‘plumbe- 
scens’’ Thomas, 1915. About a dozen specimens examined, the type of ‘‘plumbe- 
scens’’ included, from Gokteik, Maymyo, Pyaung-gaung, Qwetha, and Se-en in 
Shan States, 25-36 mi. N Toungoo, all Burma; Kokarest, and Wimpong 
(Thaton), in Tenasserim. 

214.(213). Upper toothrow not less than 9.4 mm in length; head and body most often more 
than 200 mm in length; occipitonasal length exceeds 40 mm. . . . (215) 

215.(216). Height of occiput (measured from top of foramen magnum to top of lambdoid 
crest) usually 10.8 mm and more; least interorbital breadth, 8.5 mm or less; fur 
tending to be shorter and harsher, and color tending to be slightly lighter. 

107. Cannomys badius pater Thomas, 1915. Four specimens, including the 
type, examined from Mount Poppa, Burma. 

216.(215 Height of occiput does not reach 10.8 mm (with one exception in 44 skulls); 
least interorbital breadth 8.7 mm and more; fur tending to be less short or harsh, 
and color tending to be slightly darker. 

108. Cannomys badius badius Hodgson, 1842. More than 50 specimens, the 
type included, examined from Nepal, Sunachurn and no exact locality; Narbong, 
Darjiling; Hasimara, Bhutan Duars; Rajapara, Kamrup; Khasi Hills, Hot 
Springs and Khonshnong in Jaintia Hills, Gologhat and no exact locality in 
Naga Hills, Mikir Hills, all in Assam; Bishampur and Nooribazar in Manipur; 
Kabaw Valley, Kaduchang in Chin Hills, 20 mi. SW Kindat, and 50-65 mi. W 
Kindat, in Burma 

217.(212 Incisurs less extremely pro-odont; diastema normally less than 40% (on average 
about 36%) of occipitonasal length; M' often smaller than M?, and often worn 
below its level; condylobasal length not less than 57 mm; occipitonasal length 

not less than 55.5 mm... . (218 





Genus RHIZOMYS Gray, 1831 


218.(219 Incisors more pro-odont, diastema approximating 36% of occipitonasal length 
(sometimes slightly more individually); M! scarcely smaller than M?; toothrow 
shorter, clearly less than one-fifth of occipitonasal length 

Subgenus NycTocLeptTes Temminck, 1832 

There is one species 
Species 44. RHIZOMYS SUMATRENSIS Raffles, 1822. Typically from 
Malacca. There is one subspecies inhabiting India. 

109. Rhizomys sumatrensis cinereus MacClelland, 1842. Red on cheeks of 
adult more clearly marked than in typical race, also possibly averaging slightly 
larger than typical sumatrensis. Eleven Indian specimens examined from 
Maymyo, Mamsam Falls, Pyaung-gaung and Se-en in Burma; Ataran (50 mi. 8 
Moulmein), Banlaw, Mergui, Thaget, and Tenasserim Town in Tenasserim; 
also some extralimital material. 

219.(218 Incisors less pro-odont, diastema usually less than one third of occipitonasal 
length, or at most approximating 34% of it; M' normally smaller than M? in 
adult; toothrow exceeds one-fifth of occipitonasal length. 


Subgenus rHIzomys Gray, 1831 


220.(221). Height of occiput (measured from top of foramen magnum to top of lambdoid 
crest) always more than one quarter of occipitonasal length; fur very thick; 
general color effect greyish or grey. 
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Species 45. RHIZOMYS SINENSIS Gray, 1831. The typical race is from 
South China. One race, much larger than typical sinensis, inhabits North 
Burma. 

110. Rhizomys sinensis wardi Thomas, 1921. Four specimens, including the 
type, examined from Mount Imaw Bum, Pass east of Lanpinghsien (26.27N, 
98.28E.), and west of Maikla-Salween divide (26N., 98E.) in northeastern 
Burma. This form is perhaps a synonym of R. s. vestitus Milne-Edwards, 1871, 
from Szechuan. It averages slightly larger. In our material it cannot be dis- 
tinguished from it with certainty in color 
Height of occiput normally less than one quarter of occipitonasal length, and 
only exceeds this length in old or aberrant individuals; general color effect of 
body typically dark, almost chocolate brown, with many white-tipped hairs 
intermixed (fur short in lighter colored extralimital subspecies). 

Species 46. RHIZOMYS PRUINOSUS Blyth, 1851. 

111. Rhizomys pruinosus pruinosus Blyth, 1851. Synonym, ‘‘senezr’’ Thomas, 

1915. Ten specimens from India, and considerable extralimital material, in- 
cluding the type of ‘‘senex’’ from Yunnan, examined. Indian localities: Cher- 
rapunji in Khasi Hills; Mokokchung, and no exact locality in the Naga Hills, 
Assam; Bishampur, and between Mongsench and Chantongia in Manipur; 
mountains east of Bhamo in East Burma. 
Infraorbital foramen (as a rule) less reduced, its lower border usually V-shaped; 
masseter muscle not, as far as known, extending its line of attachment on to 
inner side of infraorbital foramen; never combining the characters described 
for the last family. . . . (223) 


FAMILY MURIDAE 


Many authors prefer to divide this family into two families, Cricetidae and 
Muridae. The latter would contain the Murinae of this work; the former would 
contain, as subfamilies, the Cricetinae, Microtinae, and Gerbillinae of this work 
Cheekteeth complexly prismatic in pattern, and frequently evergrowing; skull 
considerably specialized by general shifting forwards of ridges for jawmuscle 
attachment; supraorbital ridges when they fuse do so in interorbital region 
(rather than on parietals as in other rodents); squamosal crests developed; 
bullae enlarged; tail as a rule relatively short and hairy. 


SUBFAMILY MICROTINAE 


M.3/3 reduced in size; cheekteeth rooted in adult; cranially extremely modified 
for subterranean life; incisors excessively pro-odont and enlarged; root of lower 
incisor forming prominent process outside condylar process of lower jaw; infra- 
orbital foramen not narrow, lacking external plate or covering; tail usually 
shorter than hindfoot. (In Indian species, ridges of skull fuse to form a sagittal 
ridge which extends backwards over parietals to lambdoid crest; posterior 
palate specialized in the manner described below for Microtus and Pitymys. 


Genus ELLOBIUS Fischer, 1814 


Only one species occurs in India. 
Species 47. ELLOBIUS FUSCOCAPILLUS Blyth, 1841 

112. Ellobius fuscocapillus fuscocapillus Blyth, 1841. One Indian specimen 
examined from Mach (near Quetta) in Baluchistan; also, some extralimital 
material 
M.3/3 not reduced in size; cheekteeth rootless in adult; skull without abnormal 
modifications as described above, and incisors less enlarged; when ridges of skull 
fuse, they do so in interorbital region, and never form a ridge extending back- 
wards over parietals; infraorbital foramen narrow. . . . (226) 
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Posterior palate terminates as a simple transverse shelf. . . . (227) 
Supraorbital ridges fuse to form median interorbital crest; palate proportion- 
ately longer, approximating or exceeding 60% of occipitonasal length; external 
form fossorial; cheekteeth with long-drawn-out appearance. . . . (228) 


Genus HYPERACRIUS Miller, 1896 


Larger; occipitonasal length not less than 25.4 mm; upper toothrow not less 
than 6.2 mm in material available. 
Species 48. HYPERACRIUS WYNNEI Blanford, 1880. 

113. Hyperacrius wynnei wynnei Blanford, 1880. About 35 specimens (but 
only five skulls), two cotypes included, examined from Doongla-gali, North 
West Frontier; Sardalla, Kashmir; Gharial and Murree, Punjab. Kashmir skins 
are smaller in size apparently than Punjab specimens. 

Smaller; occipitonasal length not exceeding 24 mm; toothrow 6.0 mm or less, 
usually less, in material available (one exception). (230) 

Species 49. HYPERACRIUS FERTILIS True, 1894. 

Ear most often more than one-tenth of head and body length 

114. Hyperacrius fertilis fertilis True, 1894. About 16 specimens examined 
from Kagan Valley, Hazara; Bogarmana Glen; Dangail (Kishtwar); Gugga 
Nullah; Pyas (Kishtwar); Rattoo (Gilgit), and Tullian, all Kashmir 
Ear most often less than one-tenth of head and body length 

115. Hyperacrius fertilis bracheliz Miller, 1899. More than 10 specimens ex- 
amined from Astormang, Aru Ravine, Chelum Valley, Dodri Pass, Dubian, 
Dachgam, Leddar Valley, Leyseh, Pahlgahm, Preslang Ravine, Rupal, Surez, 
Visirhim, Wardwan Valley, and Zogi-la Pass, all apparently in Kashmir. In 
the present state of our knowledge it does not seem possible to identify with 
certainty the animal described as Hyperacrius aitchisoni Miller, 1897, from 
Gulmerg, Kashmir. The type skull, which is in London, is in fragments, and it 
cannot be stated as yet whether this name is based on a race of H. fertilis or of 
H bynnet 
Supraorbital ridges remain separate in adult; palate proportionately shorter 
(in Indian forms averaging below 55% of occipitonasal length); external form 
not specially fossorial. . (233 


Cheekteeth with relatively wide folds, and long-drawn-out appearance 


Genus ALTICOLA Blanford, 1881 


M? reduced, with very short heel and only two clear inner salient angles (one 


or at most two folds); tail very short, usually less than a quarter of head and 
body length. 
Species 50. ALTICOLA STOLICZKANUS Blanford, 1875. I have never seen 
the typical race, which was named from the Kuenlun Mountains in Ladak. 
There is one race in London 

116. Alticola stoliczkanus stracheyi Thomas, 1880. Synonym, ‘“‘cricetulus’’ 
Miller, 1899. About 14 specimens including the type, examined from east side 
Mount Everest, Nepal; Rusela, Upper Sutlej; Kyelang and Lingti, in Lahul; 
Chipchak River, Khardong, Kurram Valley, Mipal Valley, Pandong, and Rup- 
shu, all probably in Ladak, Kashmir. Judging by literature, supposed differ- 
ences between this form and the earlier named stoliczkanus would not appear 
to be very convincing, or of much importance 
M? less reduced, with at least three inner salient angles (and three inner folds 
traceable) ; tail less shortened, usually exceeding 30% of head and body length. 
Species 51. ALTICOLA ROYLEI Gray, 1842 
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Tail, in British Museum material, less than a third of head and body length. 

117. Alticola roylei glacialis Miller, 1913. Three skins examined from Nahr 
Nullah in Skardu, Baltistan, 12000 ft. (appx.). These specimens were identi- 
fied by Hinton in his ‘‘“Monograph of the Voles and Lemmings,’’ 1926, as A. r. 
albicauda True, 1894, (from Central Kashmir), but they seem to agree more 
with glacialis, at least from description, which is a better known form. The tail 
color of these skins and the ratio of tail to head and body length agree with 
glacialis, not albicauda, which is I think not authentically represented in the 
British Museum and seems a very imperfectly known form. 

Tail averages at least a third of head and body length. . . . (238) 

Bullae relatively small, less than one quarter of occipitonasal length; tail aver- 
ages less than 40% of head and body length. (239 

Ear 13 mm or less in length; underparts less gray 

118. Alticola roylei roylei Gray, 1842. About 11 specimens, including the 
type, examined from Phurkia in Kumaon. 

Ear 14 mm or more in length; underparts more gray. 

119. Alticola roylei cautus Hinton, 1926. About 15 specimens examined from 
Rahla (Kulu Valley) Lahul, 8500-9200 ft 
Bullae relatively large, usually approximating a quarter of occipitonasal length, 
or exceeding it; tail averages more than 40% of head and body length. . . . (242 
Length of palate, with one exception in a small series, 13.3 mm or less; length 
of upper toothrow less than 6 mm. 

120. Alticola roylei blanfordi Scully, 1880. I provisionally regard ‘‘lahulius” 
Hinton, 1926, originally named as a race of blanfordi, as a synonym. Hinton 
and other authors have regarded blanfordi as a species, although it is sufficiently 
closely related to roylei to be regarded as a race of that species. True blanfordi 
is so little known that it is quite premature to divide it into supposed races 
and the characters for lahulius cannot be proved until more specimens come to 
hand for blanfordi The next form, montosa, might well prove to be a synonym 
of blanfordi as well. Including the ‘‘lahulius’’ series I have examined about 24 
specimens here regarded as blanfordi, the type included, from Jagatsukh, Kye 
lang, Kangra Valley, Koksar, Pattan Valley, Sissu and Zinzingear in Lahul 
10,000-14 ,000 ft.; also, Nultan Valley in Gilgit, Kashmir 
Length of palate, with one exception, 13.4 mm or more; length of upper toothrow 
most often exceeds 6 mm. 


121. Alticola roylei montosa, True, 1894 Synonvm, “‘imitator’’ Bonhote, 
1905. About 19 specimens, including the type of ‘‘imitator,’’ examined fron 
Safed Koh, North West Frontier; Kagan Valley, Hazara; Dangail (Kishtwar 


Danlong, Gulmerg Gugai, Gugga Nullah, Pahlgahm, Pyas (Kishtwar), Rupal 
(Astor), Sonemurg, Shenkagalu (Astor), and Tullian, all in Kashmi 
Cheekteeth with relatively narrow folds, and crowded appearance 


Genus EOTHENOMYS Miller, 1896 


Only one species occurs in India 

Species 52. HOTHENOMYS MELANOGASTER Milne-Edwards, 1872. Typi 

cally from Szechuan, China. There are two named subspecies in Indian terri- 
tory, but our material is so poor for both of them that it is almost impossible to 
offer key characters. Numerous extralimital Chinese races antedate these two 
names. According to Anthony, who has recently recorded very large series for 
both races, the characters on which they were based, that is to say dental details, 
are not constant, and in my opinion in view of this increased knowledge, both 


races will require redefining. In our very scanty material, they can be dis- 
tinguished as follows 
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Tail relatively shorter, about a third of head and body length, or not much 
more; adult skulls smaller. 

122. Eothenomys melanogaster libonotus Hinton, 1923. Three specimens, in 
cluding the type, examined from Dreyi, Mishmi 
Tail relatively longer, more than a third of head and body length; adult skulls 
larger 

123. Eothenom melanogaster cachinus Thomas, 1921. Seven specimens 
including the type, examined from Adung Valley, and Mount Imaw Bum, both 
in North Burma; the latter is the type locality. Probably with a large series of 
specimens these characters might not prove valid or constant, and perhaps other 
characters might emerge to distinguish the two forms 
Posterior palate terminates with median process converted into sloping septum 
between postero-lateral pits; inner borders of pits continuous with tip or sides 
of median process 248 


First lower molar normally with three closed triangles 
Genus PITYMYS MeMurtrie, 1831 


This is generally recognized only from Europe, Turkey in Asia, and North 
Ameri 


generic rank, and which are currently referred to Microtus as subgenera, are 





3ut the subgenera Neodon and Phaiomys, to which Hinton gave 
clearly subgenera of Pitymys if that genus is to be retained. It is only retained, 
1ust be admitted, for convenience In this genus in the Indian species the 
species the palate is long, about 60% of occipitonasal length, as in Hyperacrius 
Bullae proportionately larger, usually more than 6.5 mm in length; foreclaws 
slightly enlarged; ear reduced, averaging 10-11% of head and body length; tail 
shorter, averaging less than 30% of head and body length; M? strongly reduced, 


with two folds each side, and a short heel 
Subgenus PHaromys Blyth, 1863 


There is only one valid species in this subgenus as here understood 
PITYMYS LEUCURUS Blyth, 1863 


mm. or more in lengtl (251 





Dorsal coloration darker, gray 


124. Pitymys leucurus petulans Wroughton, 1911. Three specimens, including 
the type, examined from Teza, Upper Sutlej Valley 
Dorsal coloration sandy and lighter 

125. Pitymys leucurus leucurus Blyth, 1863. Synonym, ‘‘blythi’’, Blanford, 
1875. Seven Indian specimens examined from Harong Valley, Meruk, Rupshu 


above Tsomorin, near Tankse, Tsok Chumo, all in Ladak; also, some extra 


mits materia! 
Bullae about 6.5 mm in length 
126. Pityn eucurus everesti Thomas & Hinton, 1922. Two specimens, 


including the type, examined from east side Mount Everest, Nepal, 17,000 ft 





rhis form is very close to P altoni Bonhote, 1905, from Tibet, but may per- 
haps be retained by its longer palatal foramina. Neither form is well known 





proportionately smaller, very rarely as much as 6.5 mm in length; fore 
claws not enlarged; ear larger, averaging about 13% or more of head and body 
length; tail longer, over 40% of head and body length as a rule; M* less reduced, 


with three inner folds, and two or three outer ones 
Subgenus NEoDON Hodgson, 1849 
This is close to typical subgenus Pitymys, but the form is rather less fossorial, 


and the supraorbital ridges fuse in the adult, whereas in Pitymys s.s. they re- 


main separate 
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First lower molar with two pairs of confluent triangles in front of the three 
closed ones; upper toothrow usually more than a quarter of occipitonasal length; 
bullae relatively smaller. 

Species 54. PITYMYS SIKKIMENSIS Hodgson, 1849 

127. Pitymys sikkimensis sikkimensis Hodgson, 1849. Aboyt a dozen speci- 
mens, the type included, examined from Changu, Gnatong, Kapup, Kolapokri 
(Nepal frontier), Lachen and Thangu in Sikkim; Me La in East Bhutan. 

First lower molar with only one pair of confluent triangles in front of the three 
closed ones; upper toothrow less than a quarter of occipitonasal length, at least 
in race inhabiting India; bullae relatively larger. 

Species 55. PITYMYS IRENE Thomas, 1911. A Chinese species. I have 
discovered one specimen in the British Museum from North Burma, which may 
be referred to this species. 

128. Pitymys irene forresti Hinton, 1923. Typically from Yunnan. This 
relatively large form is usually given specific rank, but as it is not yet proved to 
occur with P. i. irene, which antedates it, and as the size difference between 
the two races is average and not absolute, I propose to treat it as a subspecies. 
One Indian specimen examined from 28.8N., 97.24E. in North Burma. The 
type is in the British Museum; I have seen several extralimital specimens. 

First lower molar with four or five closed triangles. (There are five in the 
Indian species.) 


Genus MICROTUS Schrank, 1798 


Only one species of this enormous Holarctic genus occurs in Indian territory. 
It is rather easily distinguished among Indian voles by the fact that the tail 
normally exceeds half the head and body length. Other Indian Microtinae 
usually have shorter tails than this. 
Species 56. MICROTUS CLARKEI Hinton, 1923 

129. Microtus clarkei clarkei Hinton, 1923. Six Indian specimens examined 
from Adung Valley, and 28.8N., 97.24E. in North Burma; also, some extra- 
limital material, including the type, which came from Yunnan. 


(Continued in No. 4) 
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THE HELMINTH PARASITES OF COTTONTAIL RABBITS IN 
ALABAMA, WITH NOTES ON THE ARTHROPOD 
LINGUATULA SERRATA' 


By EvuGcenta R. Moore anp Grorce C, Moore 


Cottontail rabbits are interesting to a great many groups of people. For 
the hunter, rabbits furnish sport; for numbers of people, they are an important 
source of food; for the gardener whose greenstuffs they destroy, they are pests; 
for dogs and other carnivores, they are at once a source of nutriment and a con- 
stant danger because of the parasites the rabbits harbor; for doctors and veteri- 
narians, they are important because they are undoubtedly reservoirs for a number 
of parasites of pathological significance to other animals, including man. 

Rabbits are probably more suitable for a parasitological survey than most 
wild animals, They can be tak 





en with comparative ease, and their prolificacy 
permits the capture of large numbers without seriously depleting the supply of 
game and without upsetting the ecological balance to any appreciable extent. 


METHOD OF EXAMINATION 


Fifty cottontails, Sylvilagus floridanus (probably sub-species mallurus), were 
collected in the vicinity of Auburn, Alabama, from March through July, 1939. 
They were examined for helminth parasites as soon after killing as was prac- 
ticable. Some were examined immediately; several were kept for a few hours 
in an electric refrigerator; and the digestive tracts of the others were removed 
and placed in a preservative liquid shortly after they were killed for subsequent 
examination. The brain, lungs, heart, kidneys, bladder, liver, diaphragm, 
and skin of each were examined while fresh or after not more than twelve hours 
refrigeration. 

Routine examination consisted of gross subcutaneous examination, fecal 
smears from several sections of the alimentary canal, simple salt flotations for 
determining presence of eggs, and examination of stained blood smears. The 
brains, lungs, and livers were examined grossly and then teased apart for more 
critical study. The bronchi and some of the larger bronchioles were examined 
for roundworms, and the gall bladder and bile duct were opened and examined 
for parasites. The mesenteries were observed carefully during the removal of 
the viscera. The contents and the mucosa of the alimentary canal were exam- 
ined and, in a few cases, the stomach and intestinal walls were preserved to allow 
study of the lesions produced by parasites. 


1 A thesis submitted by the senior author in partial fulfillment of the requirements for 
the degree of Master of Science at Alabama Polytechnic Institute, 1939. The authors are 
indebted to Professor J. M. Robinson, Head, Zoology-Entomology Department, Dr. F. 5S. 
Arant of the same Department under whose supervision this work wasundertaken. Identi- 
fications were verified by personnel of the U. 8. Bureau of Animal Industries, Washington, 
D. C., Dr. Dale Porter of the U. S. Bureau of Animal Industry Regional Laboratory, and 
Dr. R. O. Christenson of the Zoology-Entomology staff provided literature as well as other 
valuable assistance. 
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RESULTS 
The largest number of species of parasites found in any one rabbit was nine, 
collected from an adult male. Eight species were found in each of three rabbits, 
all adult; and seven were taken from each of four hosts, one about half-grown 
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Fic. 1. Relative Prevalence of the parasites from fifty cottontail rabbits collected in 
the vicinity of Auburn, 1939. 
and the others grown. ‘Two rabbits less than one-third grown had no para- 
sites; one nearly the same size had only one, and all the others harbored three 
or more species. The average number of species of parasites per host was 4.60, 


the young averaging 3.64 and the adults 5.36 each. 

One species of Trematoda, four species of Cestoda, six species of Nematoda, 
and one species of Arthropoda were collected in this study. The trematodes 
were present in 20 percent of the cottontails collected; the cestodes in 92 percent; 
the nematodes in 96 percent and the arthropod in 40 per cent. 
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Trematoda.—The lone trematode found, Hassitilesia tricolor, was taken from 
10 rabbits, or 20 percent of the 50 hosts examined. In five infestations, it was 
found in extremely large numbers in the upper one-third of the small intestine. 
In no case were less than 30 flukes found in a host. Some were attached to the 
mucosa or imbedded in it, but the majority of them were free in the lumen of 
the gut. 

Cestoda.—The cestodes were well re pre sented in this survey, since 37 hosts 
were infested with adult tapeworms and 28 harbored larval forms. All of the 
rabbits infested with adult cestodes had Cuittotaenia variabilis, the “broad”’ 


tapeworm of rabbits. From 1 to 16 mature worms and from 1 to 33 immature 


orms were found in each host. In several instances, the lumen of the small 
intestine seemed partially obstructed by them. Sixteen rabbits were also in- 
ested with Raizllietina salm . nuch smallei parasite. From 1 to 7] adults 
vere presen in each host 

The bladder-like larval for: laenta pistformis was found in 32 of the rab 
bits collected, usually in the liver, lungs and visceral mesenteries. In one 
instance, a large cysticercu as foun cupying the cavity of the urinary 
bladder of its host. Thirty-four was the largest number of cysticerci found in 
any one host, and the averagi 1s about 6 per rabbit. Only two infestations 
vith Multiceps serialis were found me host had a coenurus in the liver; 
the other had one coenurus in the liver and another in the lungs 

Nematoda.—Six species of nematod ere encountered in this study. No 
nematodes were found outside the alimentary canal; but in several instances 
evi portion of the digestive tract, from the stomach through the large intestine, 
harbored one or more of then 

ih vhiy rm Trichur leporis, was tound in the caeca of 5 hosts, all col- 
ected from the same : [{ was not very numerous in any of them. Twenty- 
ve the greatest number found in any rabbit, while the average was about 

ms | hos 

Both mature and immature forms of Obeliscoides cuniculi were found in the 
st of the 44 rabbits infested with this parasite. From 3 to more than 
100 worms were found in each host, the average being about 30 per host. 


chostrongylus calcaratus was found in the small intestine of twenty cotton- 
tals Kach host had from two to several hundred worms, about 40 being the 
verage numbe! Three rabbits had estimated infestations of more than 1000 
\ species of Longistriata, tentatively identified as L. noviberiae, was found 
in 20 rabbits, each host having from 1 to 150 of them. Only two rabbits had 
more than 50 of these parasites and the average in the others was about 10 each. 
The occurrence of Passalurus ambiguus, the pinworm of rabbits, was limited 
to three rabbits collected from the same vicinity. These had extremely heavy 
infestations. Adults were found attached to the mucosa of the caecum and large 
intestine while immature forms were found in the small intestine and caecum. 
Thirty of the cottontails had Dermatozys veligera. The largest number found 
in one host was 160, and the average was about 21. Most of these parasites 
were found in the large intestine, but many were found in the caecum and some 
immature forms were found higher in the digestive tract. 
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Arthropods.—The arthropod, Linguatula serrata, commonly called the “tongue 
worm”’, was included in this study because of its prevalence in a number of rab- 
bits collected, and because of its wormlike structure and activities. Twenty of 
the rabbits examined harbored the nymph of L. serrata. There were several 
heavy infestations, one host having 65 nymphs in the mesenteric ganglia, 11 
in the liver and more than 75 in the lungs. The average number per host was 
about 35, exclusive of prenymphal stages and calcified forms. 


THE PARASITES AND SUMMARY 


Fifty cottontail rabbits, Sylvilagus floridanus, were collected at Auburn, 
Alabama, from March through July, 1939, and were examined for helminth 
parasites and for the wormlike arthropod, Linguatula serrata. The percentage 
of rabbits in which each was found are as follows: Obeliscoides cuniculi, 88 
percent; Cittotaenta variabilis, 76 percent ; Cysticercus pisiformis, 64 percent; Der- 
matoxys veligera, 60 percent; Longistriata sp. (probably noviberiae), 40 percent; 
Trichostrongylus calcaratus, 40 percent; Raillietina salmoni, 32 percent; Has- 
sitilesta tricolor, 20 percent; T'richuris leporis, 10 percent; Passalurus ambiguus, 
6 percent; and Multiceps serialis, 4 percent. The Arthropod, Linguatula ser- 
rata, was more prevalent than many of the helminths, being found in 40 percent 
of the rabbits. 


COMPARISON OF THIS STUDY WITH SIMILAR SURVEYS 


The results of this study were compared with those of investigators from sev- 
eral parts of the continent. In 1915 Ackert collected 64 cottontails from the 
vicinity of Kansas State Agricultural College; E. W. Price (1928) listed the 
parasites of the domestic rabbits of Texas; Boughton (1932) conducted an exam- 
ination of 420 snowshoe rabbits from western Canada; Weimer, Hedden and 
Cowdery (1934) examined 25 wild rabbits (Sylvilagus sp.) from West Virginia; 


+ { 


he parasites of wild rabbits (both jack rabbits and cottontails) of central 
Oklahoma were studied by Ward (1934); Harkema (1936) examined 41 cotton- 
tails in Durham County, North Carolina; and Philip (1938) examined 172 
varying hares from Alaska. Details of these surveys are found in Table 1. 
The results of investigations in Alabama corresponded more closely, both in 
species of parasites and their prevalence, to surveys made of rabbits in the 
southeastern part of the United States than to those further removed. 
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BIOLOGY OF THE DERMESTID BEETLE WITH REFERENCE 
TO SKULL CLEANING 


By Warp C. RvussELL 


Since our last report (Jour. Mamm., vol. 14, pp. 372-374, 1933), on the use 
of dermestid beetles, Dermestes vulpinus, for cleaning bones, the Museum of 
Vertebrate Zoology has received many requests for samples of this beetle and 
questions on details of their use. Since our “bug’’-room technique has under- 
gone considerable change, a summary of information to date seems timely. 
The beetles, commonly called bugs by museum workers, will be so referred to 
here. 

Notes on their life history were taken with the hope of better utilizing their 
capabilities as bone-cleaners. At the time the life history observations were 
made, we considered a warm room essential. For this reason the following 
information on life history concerns bugs kept at 85°F. The adults were con- 
fined separately or by pairs in small jars in the bug room and were examined at 
8:00 a.m. daily. One-inch cubes of roasted sheep-tongue were used for food 

When the adult beetle emerges from the pupa, its color pattern is different 
from the familiar black and white. The anterior part of the head, the antennae, 
and the joints of the legs ure dark red; the posterior part of the head and the 
legs are yellow. There are three orange dots on the elytra anteriorly and one 
on the head posteriorly. The mouth parts are also orange. The elytra are 
light gray, the wings colorless, and the under surface reminds one of cream- 
colored velvet. The permanent color scheme, of dorsal black and ventral white, 
appears at the end of two days after the bug has gone through a gray, yellow, 
pale-red, and dark-red phase. 

The bugs begin to eat on the third day, and on the fifth day the first eggs are 
laid. Females confined separately occasionally lay a few malformed eggs, but 
the introduction of a male stimulates egg production, usually within 24 hours 
The ability to produce eggs varies greatly among individuals. Some lay | 
to 5, others 20 to 30, eggs a day ; 72 was the largest number known to be deposited 
by one female in a 24-hour period. The average production for some of the 
better layers was 426 eggs during 100 days of life. However, most of the eggs 
are produced during the first 60 days. The eggs hatch in 3 days, and the larvae 
pass through eight instars in the next 30 days. The first 20 larval days are a 
period of rapid growth and constant eating, hence the time of maximum bone- 
cleaning. The 20th to 25th days are spent excavating a site in meat or wood 
to provide a safe place to pupate. In the last five days the larva loses the power 
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of locomotion and finally sheds the larval skin, which effectively blocks the en- 


trance to its burrow. Larvae that are forced to pupate in the open are suscep- 


tible to attack by other beetles, although the loss observed has never been high. 
For seven days the pupa remains dormant, the only noticeable change being a 
slight darkening in color as the time for emergence approaches. The pupal skin 
is shed by spasmodic movements of the abdomen and legs, ecdysis requiring 
approximately one-half hour. Thus we find that the complete cycle is 45 
days per generation, divided as follows: egg 3 days, larva 30 days, pupa 7 days, 
and adult 5 days before laying. 

Maximum egg production, so essential for a thriving bug colony, is dependent 
on the water and fat content of the meat and on crevices for the deposition of 

: 


eggs. Skeletal material that has lain around for years is usually too desiccated 
to start a colony. Conversely, fresh meat must be sufficiently dry to prevent 


maceration, molding, or the liquefying of fats. Eggs saturated with oil will 
not hatch. Meat with fat 


adhering to the surface or interposed between the 
muscles bundles provides a balanced diet. The flesh of a sea bird, skunk, opos- 
sum, squirrel, or racoon affords good material, but the breast muscles of gal- 
linaceous birds or the flesh of a lean wildcat is poorinthisrespect. Bugs restricted 
to a diet of lean, very dry meat lay few eggs; the larvae ar 


are sluggish and dull in 
color, and those that survive eventually produce adults about one-half natural 
size. If, however, these undersize adults are given meat with fat present, they 
will produce many active, glistening larv 


ae which emerge as adults of normal 
size 

As previously mentioned, one-inch cubes of roasted sheep-tongue were used 
for food. These pieces of meat, when dry, present smooth surfaces unsuited for 
the deposition of eggs. On this meat the bugs would lay 1 to 5 eggs per day. 
However, these sam« pieces of meat when slit with sharp knife stimulated 
egg production immediately and resulted in 20 to 30 eggs per day. If these slits 
are too tight, the insertion of the ovipositor is apparently prevented, while if 
they gape, they present another smooth surface and are not utilized. It was 


found that sheet cotton used to cover specimens provides an excellent substitute 


as a hiding place for eggs. This cotton apparently is a satisfactory substitute 


for the feathers or fur in which many eggs are deposited under natural conditions. 

During the recent war, the Museum received so few fresh specimens that it 
became desirable to slow down the tempo of the bug room but still maintain a 
supply of bugs readily available for small jobs. The solution of this problem 
came quite by acciden The bug room was infested with spiders, and while 
work was slack, the room was washed and fumigated. A new colony of bugs was 
started on sheep heads in a large, tin box. This box was kept in the preparator’s 


room at ordinary room temperature, 65°-70°F. More time was required to 
produce a working colony, the eggs hatching in seven days instead of three, but 
once the colony was established specimens were cleaned as readily as when the 
bugs were kept warmer. An advantage in this arrangement is that the colony 
can be maintained on much less meat. 

The fact that a balance must be maintained between the meat used for repro- 
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ductive purposes and the specir-2ns to be cleaned is generally overlooked. 
And this I believe is the reason that many small colonies are unsuccessful. The 
average small specimens, skulls or skeletons, do not possess the three requisites 
for maximum egg production, namely fat, proper moisture-content, and hiding 
places for the deposition of eggs. This balance is as vital in a bug colony as the 
relation between plants and animals in an aquarium. We have found that sheep 
heads are most satisfactory for propagating bugs. They are always available 
at a slaughter house and can be purchased with brains removed. When roasted 
in an oven and then air-dried, they can be stored and used as needed. Flies 
should be kept away. 

For housing, a metal container is essential. A wooden box will be destroyed by 
larvae seeking places to pupate. Glass is satisfactory if light is excluded. The 
dimensions of the box depend upon the amount of material to be cleaned. A 
box 36” x 24” will accommodate a large colony. A small colony can be housed 
in a container the size of a five gallow can. A free circulation of air at all times 
is important. A lid of fine mesh should be used, and never one that is solid. 

Twenty-five beetles caught at random beneath a carcass found in the field is 
sufficient to start the colony. Dermestid beetles are widespread, easy to find, 
and, contrary to a prevalent notion, not endemic to the Museum of Vertebrate 
Zoology! Wrap two sheep heads in one layer of sheet cotton (not absorbent 
cotton), place in the box, and add the beetles. Cover with the screen lid and 
leave fortwomonths. By then, the first and second generations of bugs will have 
almost cleaned the heads. This is the time to introduce the first specimens to 
be cleaned. Do not remove the sheep heads. These act as a reservoir from 
which the bugs migrate to specimens to be cleaned. Also the bugs can retreat 
to these when the specimens are completed. One sheep head per month will 
keep the colony active when there is nothing to be cleaned. Fewer heads are 
required as the volume of skeletons and skulls to be cleaned increases. 

The success of bugging operations is dependent largely upon the proper care 
of the specimens at the time of collecting. There is an all-too-prevalent idea 
among collectors that, while skins should be handled with care, any treatment 
is good enough for bones. Observe the following rules of good preparation to 
insure efficient bugging: 

1. Do not allow sawdust, or other materials used in skinning, to dry on the 
bones. 

2. Keep bones entirely free of arsenic, salt, or formalin. 

3. Keep flies from blowing the fresh specimens. 

4. Quick drying (of fresh material), either naturally or by artificial means, 
avoids maceration and subsequent discoloration of bones. This also prevents 
the growth of mold, a strong bug-repellent. 

5. Remove the brains from all skulls before hanging them up to dry 

As a liquid or in the form of humid air, water is not recommended. Humid 
air favors the growth of mold on meat, and bugs confined in a small box with 
moldy meat will die. Fresh specimens, not dried, or those that have been soaked 
in water can be bugged, and this may be done rapidly too. But one must be 
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certain that there are enough bugs to do the work in 12 hours or less. If there 
are not enough bugs to complete the cleaning in this time, maceration of the meat 
may result. Specimens preserved in formalin or alcohol, or covered with arsenic, 
salt, alum, etc., can be bugged if partly cooked and if offered while still damp. 
To produce well articulated skeletons, and for the safety of skeletons of very 
young animals, the carcass must be thoroughly dry when given to the bugs; 
and it should be bugged slowly. It is better to place such a specimen in a sepa- 
rate container and add a limited number of small larvae. For example, to bug 
the skull of a newborn Microtus, place the specimen in a skull vial and add two 
or three newly hatched larvae. 
replace them with small ones. 
A summary of 


When these have grown to 5 mm in length, 


recommendations for the management of a balanced bug 
colony is as follows: 

1. Use a metal container, provided with a screen lid. 

2. Keep in a dark place at a temperature of 65-70°F. 

3. Provide dried sheep heads in addition to specimens to be cleaned. 

4. Be certain that all meat given to the bugs is dry and free from maggots or 
chemicals. 


Museum of Vertebrate Zoology, Berkeley, California. 


A NEW SUBSPECIES OF BADGER FROM THE STATE OF IOWA 
By Vio.ta 8S. ScHANTZ 

In searching for badger specimens from the state of Iowa in the numerous 

museums, through correspondence or visits to these institutions, I was disap- 

pointed to find only two specimens which I recognized as quite different from 


the Wisconsin and Minnesota badger, Taxidea tarus jacksoni, and the Badlands 


badger from South Dakota, Tazidea taxus dacolensis. Recently, through the 
cooperation of the Division of Game Management, Fish and Wildlife Service, 
two more specimens were collected in Sioux and Wright Counties, Iowa, for the 
Biological Surveys collection. These substantiate my previous findings and I 
describe this new form as follows: 


Taxidea taxus iowae, subsp. nov. 
Type.—No. 275169, U. S. National Museum, Biological Surveys collection; young adult 
male (coronal sutures fused), skin and skull; collected near Clarion, Wright County, Iowa; 


December 8, 1946, by Harry T. Maltby. Original no. 1; Biological Surveys miscl. 





Distribution.—Known only from Iowa. Upper Austral life zone, Carolinian Fauna. 
Illinoian biotic province (Dice 

Diagnostic characters.—Body has silvery, black, and very light cinnamon drab appear- 
ance; bullae more inflated and molars larger than in 7’. t. jacksoni. 

Color.—Type, winter pelage: Face, forehead (except median line) and patches on sides 
of face in front of ears black as customary in the species, but hairs on forehead slightly 
tipped with gray; eyes black; white irregular markings under and behind eyes merge with 
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light buffy under parts; ears blackish; general dorsal area and sides of body have a mouse- 
drab underfur shading into very light cinnamon-drab, with hairs widely banded with black 
subterminally and conspicuously tipped with silvergray, producing a mixed grayish, black, 
light cinnamon-drab appearance, with gray and black colors predominating; median white 
line extends from middle of face to near shoulders; vibrissae and area above median line 
blackish; chin slightly brownish; general abdominal area light buff; limbs brownish black; 
upper side of tail with cinnamon underfur, the black guard hairs tipped silver-gray, and tail 
terminating with black tip; underside of tail with cinnamon underfur and black guard hairs. 

Skull.—Averages the same size as jacksoni, but auditory bullae more inflated and molars 
larger. 

Measurements.—Type: Total length, 787 mm; tail vertebrae, 152; hind foot, 114. Skull: 
Supraoccipital and condyles missing. Approximate condylobasal length, 128; zygomatic 
breadth, 76.5; mastoidal breadth, 78; interorbital breadth, 28.5; postorbital constriction, 
28.5; palatal constriction, 15.2; palatal length, 65.5; maxillary toothrow (alveoli), 43; crown 
length of upper molar, 13.8; crown width of upper molar, 11 

The only other skin measurement available is that of an adult female taken near Alton, 
Iowa: Total length, 710; tail vertebrae, 140; hind foot, 102. 

Average and extreme cranial measurements of three males are as follows: condylobasal 
length, 128 (128-128.5); 





zygomatic breadth, 76.5 type only (others are broken); mastoidal 
breadth, 78.3 (78-78.5); interorbital breadth, 29.7 (28.5-32.2); postorbital constriction, 
28.7 (28.2-29.5); palatal constriction, 14.5 (13.6-15.2); palatal length, 63.6 (62-65.5); maxil 
lary toothrow (alveoli), 42.3 (41.9-43) ; crown length of upper molar, 13.4 (13.2-13.8) ; crown 
width of upper molar, 10.2 (9.7-11). Adult female smaller: condylobasal length, 119.5; 
zygomatic breadth, 79.6; mastoidal breadth, 70.6; interorbital breadth, 27; postorbital con- 
striction, 27.2; palatal constriction, 14; palatal length, 58.7; maxillary toothrow (alveoli), 
40.6; crown length of upper molar, 13.5; crown width of upper molar, 10.6. 

Weights.—The weights of two males, 16} pounds (type) and 22 pounds (Ogden, Iowa); 
female, 15 pounds (near Alton, Iowa). 

Remarks.—While these specimens were taken at various localities in lowa, they represent 
fairly constant external characters in that they are much paler in appearance than jacksoni, 
and very much darker than dacotensis. 

Specimens.—Total number 4 from Iowa as follows: Alton (near), Sioux County, 1 (skin 
and skull); Clarion (near), Wright County, type locality, 1 (skin and skull); Ogden, Boone 
County, 1 (skin and skull) Iowa State College collection; Quasqueton, Buchanan County, 
1 (skull only). 


Biological Surveys, U. S. Fish and Wildlife Service, Washington, D.C. 
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SIGHT RECORDS OF THE WEST INDIAN SEAL, MONACHUS TROPICALIS (GRAY), FROM 
THE TEXAS COAST 


According to Allen (1942), the range of the West Indian seal seems to have included the 
Gulf of Mexico and Caribbean Sea as far south as the coast of Honduras, eastward 
to Jamaica, Cuba and Hispaniola, thence northward throughout the Bahamas. It used to 
be present on the south Florida coast and as late as 1922 (Townsend, 1923) one was killed 
near Key West. Apparently that is the last printed report of a living specimen. The 
Alacranes Islands and Triangle Keys off the coast of Yucatan have been the last remaining 
stronghold of the species (Allen, op cit.). It is possible that some still remain there. No 
seals from the Texas coast have been reported in the literature 

In 1941, J. U. Rogers, a long-time observer of marine life around Galveston, Texas, told 
me that during-the year 1932, or thereabouts, several sea lions or hair seals stayed for a 
period of six weeks or so near the jetties of Bolivar Pass, the ship channel and main pass into 
Galveston Bay, and that they often crawled out on the rocks. This account was surprising 
to the writer, but since it was in the unverifiable past, I did nothing about it except write 
Dr. Remington Kellogg and suggest that possibly seals had been seen on the Texas coast as 
recently as 1932. 

On May 15, 1946, Dr. J. M. Hockaday, Mayor of Port Isabel, the southernmost town of 
the Texas coast, told me that a seal had been seen several years agoin the lower Laguna 
Madre by members of the U. S. Engineer Office, of Brownsville. Coming on top of the 
previous report from the other end of the Texas coast, to which I had not paid much atten- 
tion, it aroused my deep interest and I went to see the men 

Mr. James F. Jennings told me that during the fall of 1932 members of the crew of the 
U.8. Engineer boat, which was working in Brazos Santiago Pass, saw a marine animal sev- 
eral times over a period of two or three months, which crawled out on the jetties of the pass 
occasionally. Mr. Jennings saw the beast only onetime. He said it was about 5 feet long, 
appeared to weight about 150 pounds and was a light chestnut brown in color. It slipped 
back into the water when the boat approached to within about 100 feet. He thought the 
animal had whiskers, but could not be sure. He and the other members of the crew called 
it a “land porpoise.’’ When I asked whey they did not think it was a seal, he said they 
“thought seals lived around the North Pole’”’ and never got into the Gulf, so a “land por- 
poise’ was the best designation they could think of. However, Captain Curtis Everson, 
who was in charge of the boat and who had travelled widely over the seas of the world, told 
them the animal was a seal. Captain Everson, since deceased, was the only member of 
the crew who took a great deal of interest in the seal and every time the boat went out he 
was on the lookout for it. Mr. Jennings said members of the crew used to tease Captain 
Everson, saying, ‘““That’s no seal, Cap.; that’s a mermaid.”’ 

Mr. Tom Forman, civilian engineer in charge of the Brownsville office of the U.S. Engi- 
neer Office, was emphatic in stating that an animal he saw in Brazos Santiago Pass in 1926 
wasaseal. Hesaid it came tothe surface within 10 or 15feet of him. It was alight yellow- 
ish brown in color and he could see that it was covered with short hair. He added that 
several times the animal had been seen by other people near the municipal pier of Port 
Isa bel in the Laguna Madre 

Mr. Jennings and Mr. Forman told me that Mexican fishermen had reported seeing seals 
far down the Mexican Gulf coast ‘‘where rocks run out into the water.”’ I was unable to 
locate any of these men and do not know where the locality is or in what years the seals were 
reported. 

It has been suggested to me that what the men who reported seals in Texas waters really 
saw were manatees. However, several facts make that conclusion untenable. In the first 
place the observers are al! intelligent men and impressed me as being very careful in relating 
the instances. Secondly, the men at Brownsville are acquainted with manatees, which 
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have been seen in the lower Laguna Madre several times in the past (Gunter, 1941). Man- 
atees are much larger than the animal described and they are unable to crawl out of the water. 
The descriptions given fit seals only. The West Indian monk or hair seal is the only member 
of the Order Pinnepedia known to have inhabited the Gulf of Mexico or Caribbean Sea 
within the recent era. 

From these facts it seems justifiable to conclude that the West Indian seal, Monachus 
tropicalis (Gray), has been seen at widely scattered points on the Texas coast as recently as 
1932. 
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SPERMOPHILES AND BADGERS MOVE EASTWARD IN OHIO 


The recent capture of a large male badger, Tazidea t. tarus (Schreber), and the collecting 
of a male spermophile, Citellus t. tridecemlineatus (Mitchill), from one of several colonies 
of these ground squirrels in Knox County, Ohio, at the border of glaciated territory and east 
of the Allegheny Front Escarpment, may be of interest to students of mammalian distribu- 
tion. Neither of these prairie animals had been reported in the vicinity of my parents’ 
home in Pike Township, Knox County, prior to my entry in the armed services in April 
1942. Upon returning from the Army late in the year 1945, however, I learned that sperm 
ophilesghad been seen by several Pike Township farmers and on June 8, 1946, a large male 
badger was captured in the western part of the township 

During the summer of 1946, several spermophiles were seen in making week-end visits to 
the home of my parents near North Liberty, Ohio, in Knox County. By questioning farmer 
friends, I was able to learn that spermophiles were first observed in this vicinity in the sum 
rmers had 
never seen before. Visits in July and August 1946, to two farms about two miles west of 
North Liberty revealed that active colonies were still present. A male spermophile was 


mer of 1942 when cats brought in striped ‘‘squirrel-like animals”’ that these fa 


collected on one of these farms August 17, 1946, and is now in the collection of the Ohio 
Cooperative Wildlife Research Unit 


Other spermophile colonies were noted to the east of North Liberty and the spermophiles 


were reported as being numero:'s in the cemetery at Amity, Ohio, in the southeast corner 
of Pike Township. I did not see any of the animals when I visited the cemetery July 26, 
1946, but I saw several freshly used burrows 

On August 18, I was able to trace the presence of spermophiles by questioning farmers, to 


the very edge of the Ilinoian glaciated section of Ohio. It was interesting to note that the 
dates given for first observations of the spermophiles by farmers became progressively 
more recent as I drove north and eastward from North Liberty. For example, Mr. J. B 
Jefferson, who lived in Brown Township near College Hill, one mile south of the Richland 
Ashland County line, reported having seen the animals for the first time in 1945. Several 
miles to the north in Richland County, my brother, Leland Leedy, reported that a cat had 
brought a spermophile to his home in the spring of 1946. This was the first one he had seen 
on his farm in sections 8 and 17 of Worthington Township, about one and one-half miles 
north of Butler. Farther east in the unglaciated Allegheny Plateau area, farmers inter- 
viewed had as yet not seen any “‘gophers.”’ 


Robert Goslin (1934) indicated that the eastern striped spermophile seemed well estab- 
lished in Fairfield County and had invaded the glaciated plateau area of central Ohio 
approximately 10 years before they were observed in the North Liberty-Butler area. The 
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latter area is approximately 60 miles north and slightly east of Fairfield County. Sub- 
sequent to Goslin’s report, Norman Preble (1942) located several colonies of spermophiles 
in Chester Township in the southeastern part of Morrow County and another colony two 
miles west of Fredericktown in 1939. 

The presence of spermophiles in northern Knox County and southern Richland County 
fulfills Goslin’s prediction that they would extend their range to the north and northeast. 
It is interesting to speculate whether they will become well established in the unglaciated 
Allegheny Plateau immediately east of their present range. Most of the Morrow and north- 
ern Knox County colonies are located on gravelly morainal pasture lands which at one time 
were cultivated but now, after serious soil losses due to erosion, are permitted to lie rela- 
tively undisturbed. If not too severely eroded these hill pastures are composed prima- 
rily of timothy (Phleum pratense), bluegrass (Poa compressa and Poa pratensis) and white 
clover (Trifolium repens). Farther east in the unglaciated plateau more of the pastures 
contain broomsedge (Andropogon virginicus), poverty oat-grass (Danthonia spicata), anda 
larger percentage of the land is wooded. In territory crossed by railways, it is possible 
as suggested by Goslin (letter September 25, 1946) that spermophiles may spread by 
means of this type of man-made habitat. In the northern Knox County area however, 
no railways are present 

With the spreading of the spermophiles to the eastward, at least two badgers have been 
captured recently far beyond their usual range in Ohio. It is interesting to speculate 
whether the extended range and apparent increase in abundance of spermophiles have been 
a factor in the extension of the range of the badger. It is well known that badgers utilize 
spermophiles as food 

In May 1945, a male badger was killed by a farmer and his dog just north of Columbus, 
Ohio. The capture of this badger was reported by Charles A. Dambach in the Ohio Wildlife 
Research Unit’s column ‘“‘Knowing Ohio Wildlife”’ in the July 1945 issue of the Ohio Con- 
servation Bulletin (vol. 9, no. 7, p. 27). The skull isin the Ohio Wildlife Research Unit’s 
mammal collection. 

In the evening of June 8, 1946, my brother Russell Leedy and his friend, Glenn Stone, 
were attracted by the barking of their hound near the Eagle Grove School in western Pike 
Township, Knox County, Ohio. Upon going to the dog, they found him barking at a 
badger. Inspite of the activities of the large hound which had overtaken the badger on the 
surface of the ground, the badger almost succeeded in burrowing into the ground and escap- 
ing. It was taken alive, however, and found to be a very large male weighing about 25 
pounds. Diggings and tracks had been seen earlier in the spring in the vicinity of its cap- 
ture leading to the belief that a badger might be present. There was no indication that the 
animal had been released or had escaped from a traveling menagerie. The badger is being 
kept alive at present by a Knox County farmer who says the animal is observed weekly by 
many interested spectators. It is understood that it will be presented eventually to the 
Ohio Cooperative Wildlife Research Unit for a study specimen. 

The Knox County specimen was taken more than 100 miles southeast of the Williams- 
Lucas-Henry-Fulton County area of northwestern Ohio which is the only area of Ohio in 
which badgers can be considered fairly common. 

More than a decade ago, Mosely (1934) reported on the increase of badgers in north- 
western Ohio and stated that he had data on nearly 70 badgers caught or killed in that part 
of Ohio before 1934. He also had reports of two badgers near Williard, Ohio, in 1930 and of 
a badger being trapped near Mt. Victory, about 80 miles south of Toledo in 1933. Goslin 
(in litt., 1946) recalled that a badger had been killed by a car near Stoutsville, Fairfield 
County, in December 1929. Unfortunately, this badger was taken to a local taxidermist 
and was not secured for a scientific specimen. 

Many of the badgers caught or killed in Ohio are preserved as mounted specimens by the 
men who capture them rather than being sold for their fur value. There are seldom re- 
corded more than 10 to 12 badgers in the annnual Ohio Fur Dealers’ Reports. They are 
still rare enough in Ohio to be regarded with a considerable amount of curiosity and are 
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killed at every opportunity. Whether the occasional badgers that emigrate from the sandy 
areas of northwestern Ohio to the south and east will be able to establish themselves firmly 
remains unknown 

Acknowledgements are made to Dr. Edward 8. Thomas of the Ohio State Museum, Dr 
Lee E. Yeager and Miss Viola 8. Schantz of the Fish and Wildlife Service, and Mr. Robert 
Goslin for suggestions in the preparation of this note. 
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AN UNUSUAL WINTER RECORD OF CITELLUS SPILOSOMA IN OKLAHOMA 


Only one juvenille female Cilellus spilosoma major (Merriam), weight 62 grams, measure 
ments: 185, 63,31, and ear from notch 8 mm., was taken in a total series of 16,210 trapnights 
during three winter seasons on the Southern Great Plains Experimental Range three miles 
north of Fort Supply, Oklahoma. No specimen was taken between November 22 and 
December 28, 1940, by A. H. Trowbridge in 4,460 trapnights; one specimen only was taken 
on November 29 during the period November 25 to December 19, 1941, in 7,430 trapnights by 
A. H. Trowbridge and the writer; and again no specimen was taken by the writer in 4,320 
trapnights during the period December 10 to December 22, 1942. In the above periods, the 


trapped included 89 one-half acre quadrats, 12 one-acre quadrats, 1 two-acre quadrat, 





area 
and 13 traplines 165 feet long. Early summer trapping operations in 1942 indicated th: 
spotted ground squirrel population to vary from one to three animals an acre depending on 
the experimental pasture. A. H. Howell in his Revision of the Ground Squirrels, North 
American Fauna No. 56, 1938, p. 21, mentions ‘‘Hibernation in this species is apparently 
not complete, at least in the more southern parts of its range, but during severe winter 
weather the animals usually remain within their burrows.”’ Apparently this subspecies 
is only rarely active during the fall period, and it appears to be in complete hibernation 
during the winter months on the sandy-sage lands of western Oklahoma and eastern Texas 
This may or may not apply to its entire more northern range. 

As the adults usually precede the young-of-the-year into hibernation, the late activity 
of this young femaie and the absence of other adults or juveniles would also indicate that 
the female came from an unusually late brood.—Franx B. McMurry, Fish and Wildlife 
Service, Cache, Oklahoma. 


RECORD OF LYNX CANADENSIS CANADENSIS IN NEVADA 


tecently after reading through the ‘‘Hypothetical list of mammals possibly occurring in 
Nevada’’, on page 643 of Mammals of Nevada by E. Raymond Hall (1946), I examined our 
Lynz canadensis collection to make sure whether or not we had any specimens from Nevada 
I found one specimen that had been overlooked and that should be reported since it is 


apparently the first record from the state. 

This specimen, a tanned skin and skull, of an adult male no. 223441 Biological Surveys 
collection, original number 77 (14851-X), was collected June 27, 1916, by J. R. Bunch on the 
Little Owyhee River, which flows through the northeastern part of Humboldt County and 
continues through the northwestern part of Elko County, at 117° W. longitude, and 41° 
55’ N. latitude. The specimen is in excellent condition and has all the characteristics of 
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Lynz canadensis canadensis.—Vio.a 8S, Scuantz, U.S. Fish and Wildlife Service, Washing 
lor 9 D. Cc. 


A RECORD OF SOREX MERRIAMI MERRIAMI FOR SOUTHEASTERN WYOMING 


On December 14, 1946, Charles N. Steele, Jr., collected an adult male of Sorex merriami 
merriami Dobson, weighing 4.2 grams, on an earth embankment along the highway between 
Laramie and Woods Landing, 3.6 miles, by car speedometer, southwest of the city limits of 
Laramie, Albany County, Wyoming. The altitude at that spot, obtained by sensitive alti- 
meter, is 7,190 feet. 

Along the highway at that point a drainage ditch has been dug in the barrow pit and the 
excavated dirt thrown out on the side away from the highway. Embankments thus formed 
are almost bare of vegetation, but some parts have a sparse growth of rabbit brush, sweet 
clover and a few other plants. There is some grass among the weeds along the ditch and 
enough water (frozen at that time) in the bottom of the ditch to make it suitable for a 
growth of narrow-leafed cattails. This shrew was captured at a point on the bare, steep 
slope at the north end of the series of embankments, which was 32 feet, in a straight line, 
from the edge of the ice. The Merriam shrew has been described as a species of arid regions, 
so we thought the capture of this specimen near water was worthy of mention 

Deer mice were common in the area, a harvest mouse was collected among the weeds, 
montane meadow mice were collected in the grassy border along the ditch, a dusky shrew 
was trapped in the meadow mouse runways, a striped skunk was trapped at the entrance to 
a nearby culvert, and there were signs of muskrat among the cattails. The fact that the two 
species of shrews were collected at points so close together was of interest to us. 

Identification of the specimen has been confirmed by E. R. Hall of the Museum of Natural 
History, University of Kansas, Lawrence, Kansas. He thinks this possibly marks the 
southeastern limit of range of the species 

Jenson and Bond in their ‘‘Notes on Sorex merriami Dobson’’ (Jour. Mamm., vol. 20, 
pp. 348-351, 1939) state that only 18 shrews of the species were then known to be extant. 
They give six localities for Sorex merriami merriami: 1 in Montana (type locality), 1 for 
western North Dakota, 1 for southwestern Washington, 1 for Oregon, 1 for northern Califor- 
nia, and 1 for northern Nevada. Five localities are given for Sorex merriami leucogenys 
2 in Utah (including type locality), 2 in Arizona, and 1 in Nevada near the California- 
Nevada border. 

Hooper (Jour. Mamm., vol. 25, p. 92, 1944) records the capture of two additional speci 
mens of S. m. merriami from Montana. This specimen is apparently the twenty-first in- 
dividual to be taken and the first from Wyoming. It makes quite an extension to the known 
range of the species.—ArTHUR B. MickEy AND CHARLES N. STegxe, Jr., University of 
W yoming, Laramie, Vv yoming 


CURIOUS BEHAVIOR OF A HOARY BAT 


At 10:20 p. m., September 9, 1946, Mr. and Mrs. John Lindner were walking on the 
highway near their summer cottage at the head of Canandaigua Lake, New York. It was 
dark and they were startled by a noise at their feet and by a dark object that struck the 
legs of Mrs. Lindner. The dimly seen object was believed by them to be a snake and I was 
asked to investigate. As we approached the spot, perhaps fifteen minutes later, I was also 
startled by a chattering noise and by something that seemed to bounce to a height of about 
18 inches above the pavement. The beam of my flashlight revealed the ‘dark object” 
to be a hoary bat, Lasiurus borealis, which continued to bounce several times while exposed 
to the light, then settled down on the pavement, and grasped in its jaws, the mutilated 
body of a small pipistrelle, Pipistrellus subflavus obscurus. 

When picked up by the nape of its neck, the larger bat clung momentarily to the body of 
its smaller relative. Both specimens were taken and the pipistrelle was found to be bleed- 
ing from fresh wounds about the head and shoulders. It was quite evident that the hoary 
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bat resented the close approach of anything that interfered with its feeding for it twice 
demonstrated its displeasure by voice and actions and refused to abandon its prey.— 
Snerman C. Bisnop, Department of Zoology, University of Rochester, Rochester, New York. 


A RECORD OF A TIMBER WOLF ATTACKING A MAN 


Stories of wolves (Canis lupus) attacking humans have been prevalent, especially in the 
north country, but few, if any, have been investigated sufficiently to establish them as 
undoubted facts. In checking many such stories Young (Young and Goldman, 1944, The 
Wolves of North America, pp. 128-149) has compiled most of the available data on the subject. 
Most cases, however, leave much to be desired in the way of indisputable proof backed by 
thorough investigation. Since it is so difficult to establish such facts by thorough investi- 
gation, it seems desirable to put on record an account of such an attack recently called to 
my attention. 

The original investigation was made by Mr. Vincent Crichton of Chapleau, Ontario, 
Wildlife Specialist for the Fish and Wildlife Division of the Ontario Department of Lands 
and Forests. I know him to be a competent and reliable observer with much field experi- 
ence. He checked the report soon after its occurrence and in his investigation he obtained 
sworn statements from the man who was attacked and the three men who were actual wit- 
nesses. These statements followed by Mr. Crichton’s original account are listed in order 
that the unaltered facts be presented. 

“TI, Mike Dusiak, Canadian Pacific Railway section foreman at Poulin, Ontario, where 
I have worked for the C. P. R. for 31 years, voluntarily give this statement to V. Crichton, 
an officer in the Dept. of Game & Fisheries and do swear that it is true in every detail and 
that it will have the same effect as if given under the Canada Evidence Act 

‘“‘While patrolling my section of the railway on Dec. 29/42 at about 8:15 a.m. on my 
speeder, going east to Poulin from my home at Devon which is about three miles west of 
Poulin, equipped with two axes and a rail wrench, [I came to mileage 128 and knowing that 
a west bound train was coming and might be close, I was keeping a careful watch while 
travelling at about ten miles an hour on the speeder. Suddenly something hit me and 
grabbed me by the left arm. It came so fast and was such a blow that it pulled me and the 
speeder from off the track by the impact on to the south side of the rails. It happened so 
fast and as it was still very dark, I thought an engine had hit me first. After getting up 
from out of the snow very quickly, I saw the wolf which was about fifty feet away from me 
and it was coming towards me. I grabbed the two axes, one in each hand and hit the wolf 
as he jumped at me right in the belly and in doing so lost one axe. Then the wolf started 
to circle me and got so close to me at times that I hit him with the head of the axe and it 
was only the wielding of the axe that kept him from me. All this time he was growling and 
gnashing his teeth. Then he would stop circling me and jump at me and I would hit him 
with the head of the axe. This happened five times and he kept edging me closer to the 
woods which was about 70 feet away. We fought this way for about fifteen minutes and I 
fought to stay out in the open close to the track. I hit him quite often as he came at me 
very fast and quick and I was trying to hit him a solid blow in the head for I knew if once 
he got me down it would be my finish. Then in the course of the fight he got me over onto 
the north side of the track and we fought there for about another ten minutes. Then a 
west bound freight train came along travelling about thirty miles an hour and stopped about 
half a train length west of us and backed up to where we were fighting. The engineer, 
fireman and brakeman came off the engine armed with picks and other tools, and killed the 
wolf. When the engine crew got off the engine I was no more afraid and fell into the snow 
from exhaustion. I could not have lasted very much longer as I was very tired. They 
asked me if I was hurt and I said no only tired and then they asked me to go into Chapleau 





' An article based on Mr. Crichton’s account, written by Mr. Harold Devine, appeared 
in the July issue of Outdoor Life, 1943. 
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DEANESLY, R. 1934. The reproductive processes of certain mammals, part VI, the re- 
productive cycle of the female hedgehog. Phil. Trans. Roy. Soc. London, ser. B., vol. 
223, p. 239. 


Juan J. ANGULO, Department of Experimental Pathology, Havana University, Havana, 
Cuba 


AN ACARIAN INFESTATION OF DERMESTID LARVAE 


At the San Diego Natural History Museum, a large number of dermestid beetle larvae 
were found to be dying from an unknown cause. The beetle larvae, often extremely pestif- 
erous, were being used in the preparation of skeletons to remove the flesh from the bones. 
In an effort to ascertain the cause of death, a study was made of random specimens of the 
beetle larvae. Examination revealed a rather heavy case of parasitism by what is com- 
monly called the “straw itch mite’? Pediculoides ventricosus (Newport). Males and both 
gravid and non-gravid females were found. When the mites were removed, small petechial 
lesions were noted on the body of the larvae. Since all the obviously ailing larvae examined 
were suffering from acariasis, the cause of death was attributed to this condition. The 
non-parasitized beetle larvae were all active and vigorous 

From a superficial examination, evidence of parasitism was lacking in most cases. How- 
ever, after observing the ‘‘accordion-like’’ motion of the larvae, mites could be seen on the 
conjunctival membranes of the dorsum. In only a few cases were they observed attached 
to the tergum; the majority being located at the intertergal parts of the conjunctivae. 
As many as five or six males were present on some of the dorsal conjunctival zones. In 
the case of the larger gravid females, their numbers were much smaller. 

Occasionally, mites could be observed wandering over small pieces of meat upon which 
the beetle larvae were feeding but it could not be ascertained whether or not the mites 
were also feeding on the meat. The beetle larvae were definitely the preferred choice of 
attachment for the mites. Ewing (A manual of external parasites, 1929) states that these 
mites have a remarkable symbiotic versatility. The same individual may be either a 
predator, a parasite or a scavenger during its own life period and apparently turns with 
the greatest facility from the one form of life to the other, depending upon the situation 
They are frequently found associated with dipterous, hymenopterous, coleopterous and 
other insects upon which mites are often parasitic 

In many instances they have proven to be quite noxious to man. Apn irritating derma 


titis, “‘straw itch,’’ often results when man comes in contact with mite-infested straw in 
the fields, in straw-filled mattresses, or with contaminated straw in packing rooms and 
other places where this product is used. 

Meticulous care in culturing dermestid colonies is necessary since there are no effective 
acaricides that would not damage the insect hosts. Prophylactic measures must therefore 
be employed to avoid infestation with mites since the therapeutic hazard is as great as the 
disease hazard.—Wi.uis H. Doretscuman, 9 Ronada Ave., Oakland 11, California 
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REVIEWS 


Goodwin, George G. Mammats or Costa Rica. Bull. Amer. Mus. Nat. Hist., vol 
87, art. 5, pp. 271-474, figs. 1-50, pl. 17, map. 1. 

This report based largely on the collection of Costa Rican mammals in the American 
Museum of National History, treats the 186 (my count indicated 188) forms of mammals 
known to occur in Costa Rica as well as 73 additional forms (more than half of which are 
bats) that are likely to occur there but as yet have not been definitely recorded. 


The 188 forms are distributed as follows 


ORDER NUMBER OF GENERA NUMBER OF SPECIES - = be Bose ms xs 
Marsupialia 5 6 8 
Insectivora l $ 4 
Chiroptera 34 42 2 
Primates $ 4 Ss 
Edentata 7 7 8 
Carnivora 14 21 24 
todentia , 23 46 83 
Lagomorpha l 3 3 
Sirenia 1 l l 
Artiodactyla 3 4 5 
Perissodactyla 2 2 2 

Totals 95 130 188 


“Owing to the geographic position of Costa Rica, widely ranging species of both the 
northern and 


southern halves of the Western Hemisphere broadly overlap. In general 
however, the mammal fauna of the humid tropical eastern lowlands is separated from that 


if the arid Pacific coastal plains by species of the central mountain chain. Forms from 
Voledn lrazi and the Cordillera Central are typically Costa Rican, while those from the 
Talamanca Range [southeastern Costa Rica] show a tendency to intergrade with Panama 
nian species. The sharpest differentiation in the fauna occurs in the Guanacaste regio! 
and Voleania Range [northwestern Costa Rica] where the mammal fauna is definitely of a 
more nothern origin.”’ 

It. is of interest that there is only one insectivore in Costa Rica, the short-tailed shrew 
Cryptotis; that the number of genera of bats far exceeds the number of genera of rodents; 
and that only 8 of the 130 species have a wide range north of Mexico—Eplesicus fuscus, 
Lasiurus borealis, Sylvilagus floridanus, Procyon letor, Mustela frenata, Urocyon cinere 
argenteus, and Odocoileus virginianus. 

One new name, Scotinomys teguina endersi, is proposed. The South American and 
Central American opossums are considered conspecific, the author referring both to D 
marsupialis which has priority. The peccary family is given as Tagassuidae and the genus 
as T'agussu, following the recommendation of Tate (Bull. Amer. Mus. Nat. Hist., vol. 76, 
p. 223, 1939). The specific name of the collared peccary is given as 7’. tajacu, a name 
proposed by Linnaeus which has precedence over 7’. angulatus Cope, 1889 

For each species there are given the original description, type locality, range, general 
characters, description, measurements, a list of specimens examined, and for most of then 
a brief account of their life history and habitat 

It would have been helpful had the author indicated by some conspicuous mark thos 
forms that were admitted to the account but as yet are not recorded from Costa Rica 


Also, a summary of taxonomic changes would have made the report more readily usable 
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Those interested in the mammals of Central America in general and of Costa Rica in 
particular will find this publication a handy reference.—W. B. Davis. 


Burt, William H. Tue Mammats or Micuican, University Michigan Press. Pp. xv 
+ 288, 13 pls., 107 figs., 67 maps. 1946. Price $3.50. 

The Mammals of Michigan is more than just another State list of mammals, for a good 
deal of material presented therein has application outside the boundaries of Michigan 
The author approached his task with twofold purpose, (1) to provide a text or ready ref- 
erence for natural history topics, or formal courses, in elementary schools, high schools 
or colleges, and (2) to provide a basis for further research on Michigan mammals. The 
degree to which he will achieve his aims, of course, remain to be determined, but this re 
viewer is anticipating much more than the usual reception accorded similar books. 

Each of the 64 species of mammals known from Michigan within historic times is treated 
under the following heads: size, description, habitat, habits, distribution, and economic 
status. These accounts are simply and concisely written, and are understandable to anyone 
with an educational attainment of sixth grade level or above. For the more advanced laity 
and for students of natural history such technical information as diagnoses of Order and 
Family, dental formulae, etc., and reference to additional information on each genus are 
provided. Maps outlining in general fashion the range of the species in North America, 
and more specifically its range in Michigan by counties are very helpful and easily inter- 
preted 

The book is well illustrated with numerous line drawings and thirteen color plates from 
the hand of Richard Philip Grossenheider. Miss Grace Eager provided drawings depicting 
key characters. All of these add materially to the usefulness of the book 

In addition to treatment of individual species, short chapters are provided on (1) faunal 
position of Michigan, (2) economic importance of mammals, (3) adaptive radiation, (4 
home range and territories, (5) population, and (6) collecting and preparing specimens 
Also, two artificial keys (one to skins only, the other to skulls only) to Michigan’s mammals 
are provided. Judging the book for its value as a text, the sections 1-5 listed above are 

adequately treated and, to this reviewer, constitute the chief weakness of the publica- 
tio! An additional 100 pages of information on natural history and bionomics would not 
have increased unduly the size of the book yet they would have contributed materially to 
its value as a text 

In spite of any shortcomings it may have, this book should be made available to every 
school child in Michigan for it is in his hands that the future management of the state’s 
natural resources lie 8, and knowledge is the basis for success W B Davy Is 


Leach, James W. FuncTionaL ANATOMY OF THE MAMMAL. McGraw-Hill Book Com- 
pany, Inc., New York. Pp. viii + 1-231, 96 text-figures. Octavo. Price $2.50. 

This book is designed with a rather specific objective in view: to serve as an introduction 
to mammalian anatomy Its greatest utility would seem to be as a precursor or substitute 
for courses in human anatomy While it could, as the author suggests, serve as a guide in 
the ‘‘mammalian portion of courses in comparative vertebrate anatomy,”’ it obviously has 
not been written to stress the comparative aspects of vertebrate anatomy, in spite of the 
fact that the cat-and-man comparisons are excellent 

Among the features which peculiarly fit it for the needs of students of human anatomy 
but at the same time mitigate against its utility in courses in comparative anatomy, are 

1) the adoption of human rather than comparative descriptive terminology, such as 
superior instead of anterior, anterior instead of ventral, etc.; and (2) the more or less regional 
approach of the dissection, at least in some part. I believe teachers of comparative anat 
omy will regard the human terminology a distinct disadvantage, since it conflicts so com- 
pletely with comparative ideas. It is, on the other hand, obviously of great value in the 
early training of students concerned only with human anatomy. The regional approach 


of the book is rather flexible at certain points, and often the material is more or less exten 
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sively repeated in the systemic discussions. Some systems, like the skeletal, are treated 
almost wholly separate, while the discussion of various portions of the internal anatomy is, 
in asmall part, regional. The point I wish to bring out is that the design does not well lend 
itself to a purely systemic study; in fact the book is avowedly functionalin viewpoint. Such 
a viewpoint obviously treats functionally related features together irrespective of systemic 
relation. For the purpose the book was written, this is an admirable feature; in fact the 
strict adherence to the systemic procedure in dissection in many comparative anatomy 
courses is perhaps unwise. 

There are many aspects of the book to be commended. It is expertly and thoroughly 
presented, with no more than minor deficiencies the number and nature of which of course 
vary according to the critic and his personal idiosyncrasies of emphasis. Obviously it is 
impossible for anything but the most complete treatise—clearly not desired for elementary 
classes—to include everything that each and every potential reader of the book may like; 
a compromise must be made, and I cannot criticize the one effected by Leach. What is 
given is well given; the entire ensemble is clearly the result of considerable experience, 
thought and ability. 

One of the most pleasing features of the book is the rather considerable number of new 
drawings of cat anatomy. Many are far superior to any others generally available. A 
number of figures directly comparing details of cat and man are particularly useful. Un- 
fortunately a few figures, as for example fig. 3.2, have not reproduced well, and others are 
somewhat hazy, diagrammatic or have a gray background that detracts from their sharp- 
ness. The other figures, selected from other works, are well chosen and appropriate. Clear 
comparison of cat and man is prominent throughout, in text as well as illustration. This 
is especially true of the chapter on muscles. 

Another remarkable feature is the thoroughness with which function of all parts is con- 
sidered. Muscle kinesiology is given much space—perhaps more than it deserves; the 
fundamentals of digestive, respiratory, excretory, reproductive and other phenomena are 
presented briefly and logically in the most appropriate places, where the structures involved 
are discussed. The book is replete with “‘sidelights” of special interest, such as the fre- 
quency and significance of occurrence of certain curious or popularly-known anomalies, 
variations or regular features in man which often have some connection with conditions 
occurring regularly or irregularly in the cat, and which at least can be interpreted and 
understood in the light of the study of the cat. 

There is no doubt that the premedic, prenursing or predental student, or others with 
related interests, will gain much from a course in which this book could be used. 

It consists of twelve chapters, several of which terminate with a series of problems the 
purpose of which is to provoke thought and application of the facts previously presented 
to new situations. They make the most of the theory that learning comes through use, and 
that the greater the variety of use the more thorough the learning and the more readily 
available the facts. It is good training for diagnosis. 

The first chapter is devoted to General Considerations (22 pp., 8 figs.), which include 
well-selected topics: terms and definitions, the principle of homology, divisions of struc- 
tural organization (types of tissues, organs, systems), anatomical position and posture, 
classification and characteristics of mammals and orders of mammals (with still further 
details on the classification and characteristics of cat and man), and anomalous and vesti- 
gial structures. The discussion of homology is particularly good; it is gratifying to the re- 
viewer to observe another utilize the term ‘“‘phylogenetic homology.’”’ Unfortunate, 
however, was the failure to make clear the necessity of the restriction in meaning of the 
terms ‘‘vestigial” and “rudimentary.” 

Chapter II treats the Skeletal System (36 pp., 25 figs.); III, Superficial Dissection (8 
pp., 3 figs.); IV, Voluntary Muscles (44 pp., 14 figs.); V, Survey of Internal Anatomy (19 
pp., 4 figs.); V1, Alimentary System (11 pp., 3 figs.); VII, Respiratory System (6 pp., 3 
figs.); VIII, Vascular System (22 pp., 13 figs.), in which, commendably, the minor details 
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have been omitted; IX, Urogenital System (11 pp., 7 figs.); X, Nervous System (27 pp., 
11 figs.); XI, Special Sensory Apparatus (8 pp., 4 figs.); and XII, Endocrine Organs (6 
pp., 1 fig.). The book terminates with an appendix (4 pp.) on laboratory preparation and 
preservation of materials (including injection and preservation of dissection material, 
preparation of skeletal and fetal material, and bone and cartilage staining), and an index 
(7 pp-)- 

The mechanical expression of ideas, and the grammatical style, are not uniformly good. 
There is a tendency to delete the terminal -al on such words as anatomical, physiological, 
histological, biological, and morphological, but it is not consistent; I do not think it good at 
best. Homology ‘‘with” as well as ‘‘to” is spoken of at various points. The reviewer’s 
preference is the former, although most authors use the latter; at any rate uniformity is 
to be desired. ‘‘As to,’’ an awkward expression, is not infrequently used. Some state- 
ments are not properly modified, words are sometimes incorrectly used, and in a few cases 
the meaning of a statement is quite obscure. 

An extraordinary number of important words are either not included in the index or are 
under some category where they are not readily found. The index should, I believe, have 
been made more nearly complete. 

The value and even the legitimacy of the concept of “radial homology” as applied to the 
distal portion of the limbs in vertebrates is extremely dubious. 

There is an unfortunate omission of the involuntary portion of the muscular system 
which, while not suitable for detailed study as is the voluntary portion of the system, is 
important enough to deserve some comment. 

Use of the term ‘‘vascular”’ in place of ‘‘circulatory”’ appears unwarranted, in view of 
the fact that in many vertebrates a more or less extensive portion of the system is not vas- 
cular. 

The range in size of mammals (p. 17) could well have been extended to 90 feet instead of 
50 (the great blue whale is authoritatively recorded of this length), and thus the largest 
mammals would be about 1000 times (instead of 600) as long as the smallest, and a billion 
(instead of two hundred million) times as heavy. 

While obviously not all anatomical details could be included, to the reviewer the over- 
sight of many sesamoid bones; the cursory treatment of the ethmoid portion of the skull 
and of the hyoid apparatus; the omission of the comparative names of the wrist and ankle 
bones; omission of part and cursory treatment of the rest of the epaxial muscles; the omis- 
sion of the tongue muscles and of an account of the details of relation between the rectus 
abdominis and the other hypaxial abdominal muscles or their aponeuroses; all detract from 
the usefulness of the book. 

The cleithrum is implied erroneously (p. 42) to be a synonym of the clavicle. 

The proof-reading has been very good. Few errors, as Dermaptera (an order of insects) 
instead of Dermoptera (an order of mammals) ; pre-and postzygophyses instead of -zygapo- 
physes, cliethrum instead of cleithrum, etc., have creptin. In connection with the skeletal 
system a number of discrepancies occur between the spelling of names on the figures and in 
the text.—Hosart M. Smita. 


Thomas Hume Bissonnette and Earl Elmore Bailey. ExprerimeNntTaL MopirFicaTion 
AND ConTROL OF Mots AND CHANGES OF COATCOLOR IN WEASELS BY CONTROLLED LiGHT- 
inc. Annals of N. Y. Acad. Sci. 45, Article 6, pp. 221-260, 1944. 

This is the third of a series of studies on pelt changes of mustelids through varying the 
duration of exposure to light. It well merits careful study by anyone interested in fur 
bearers because it disproves the common beliefs that temperature or color of the sur- 
roundings directly cause pelt changes. 

The first two studies on ferrets, fitch and mink proved that decreasing exposure to light 
caused molting and the assumption of prime, winter pelts in summer. The weasel, with 
its color change at the time of molting, provided an animal on which pelage changes could 
be easily followed. A four-year study with long-tailed and Bonaparte’s weasels showed 
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that at room temperature the animals could be made to change color or stay at a given 
point in the change by appropriate lighting. After a latent period of 3-34 months, molting 
could be induced in either direction between brown and white or from white to white or 
brown to brown. Temperature is not entirely ruled out as a natural factor in pelt changes 
since lower temperatures may force certain species to spend more time in dark dens thus 
causing winter pelage to develop.—N. W. Hosiery. 


Anderson, Rudolph Martin. CaTaLoauE or CanapIAN Recent Mammats. Canada 
Dept. Mines and Resources, Mines and Geology Branch, National Museum of Canada, 
Bull. No. 102, Biological Series No. 31, Ottawa, Canada, pp. v + 2388, 1 fig. in text, January 
24, 1947. Price $0.75. 

The aim is to list each kind of mammal ‘‘known to exist, or to have existed within historic 
time, north of the southern boundaries of the Dominion of Canada, with exception of 
Alaska.’’ For each of the 598 kinds there is given (1) the accepted scientific name, (2) 
vernacular name in English and in French, (3) synonymy which includes citation to the 
original description and to the first use of the name combination employed by Dr. Anderson 
in his Catalogue, (4) type locality, and (5) geographic range. The statements of range are 
supported not only by all published information known to Dr. Anderson but also by speci- 
mens, mostly in the National Museum of Canada, from previously unrecorded record 
stations. These detailed statements of geographic ranges make available now to all readers 
the wealth of information accumulated by Dr. Anderson on his Canadian explorations and 
in his many years of study and investigation of Canadian mammals. 

Abundant footnotes direct the reader of the catalogue to revisions and other important 
literature. For many of the scientific names bestowed in honor of persons, footnotes 
provide data concerning those persons. The catalogue proper is followed by an account of 
the status of two introduced kinds of reindeer, a list of kinds of mammals likely to be found 
in the area with which the catalogue is concerned, ‘‘List of type localities’, and an index 
to names, scientific and vernacular. 

Pedomys, surprisingly, is accorded generic rank instead of merely subgeneric rank under 
the genus Microtus, some names of subspecies long in synonymy are resurrected, and some 
new name-combinations are used. Blarina brevicauda manitobensis (p. 23) is named as 
new from southern Manitoba, Canis lupus knightii (p. 54) is proposed for the subspecies 
of wolf in the forested areas of northern Manitoba and Saskatchewan, and Microtus cantator 
(p. 161) from the Yukon is described as a uew species of the subgenus Stenocranius. 

Dr. Anderson and the agency sponsoring his catalogue are to be congratulated on this 
important contribution to our knowledge of so large a part of North America.—E. RaymMonpD 
Hau. 
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Atpous, SHALER E. Jack pine regeneration retarded by rodents and birds. Tech. Notes, 
Lake States Forest Expt. Sta., Univ. Farm, St. Paul, no. 259, p.1. July, 1946. 

Atpous, SHaLer E., anp Laurits W. Krerrinc. The present status of moose on Isle 
Royale. Trans. llth North Amer. Wildlife Conference, Washington, pp. 296- 
308, figs. 3. 1946. 

ALEXANDER, Harotp E. Wildlife research probes interrelationships. Kentucky, Happy 
Hunting Ground, Frankfort, vol. 1, no. 4, pp. 12, 26. July, 1946. 

ALLEN, Durwarp L. Skunks won’t stay down. Rally Sheet, League of Maryland Sports- 
men, Baltimore, vol. 4, no. 7, p. 7. August, 1946. 

Atuison, JAMESB. The physiological and biochemical standardization of the dog. Trans. 
New York Acad. Sci., ser. 2, vol. 8, no. 8, pp. 260-266. June, 1946. 

ANDERSON, ALBERT. The moose—majestic animal of the North American Continent. 
Minnesota Sportsmen’s Digest, Minneapolis, vol. 7, no. 3, p. 5. September- 
October, 1946. 

AnpERSON, RupotpH Martin. Catalogue of Canadian Recent mammals. Bull. Nat. 
Mus. Canada, Ottawa, no. 102 (Biol. Ser., no. 31), pp. vi + 288, fig.1. January 
24, 1947. (New: Blarina brevicauda manitobensis, Canis lupus knightii, Mi- 
crotus cantator.) 

ANDREW, WARREN. Age changes in the vascular architecture and cell content in the spleens 
of 100 Wistar Institute rats, including comparisons with human material. Amer. 
Jour. Anat., Philadelphia, vol. 79, no. 1, pp. 1-73, pls. 1-9. July, 1946. 

Anonymous. The Uwharrie deer project. Bull. North Carolina Dept. Conserv. and 
Development, Raleigh, no. 1, pp. 1-19, illus. January, 1946. 

——— The breeding, growth and migrations of whales. Fisheries Newsletter, Min- 
istry Post War Reconstruction, Cronulla, vol. 5, no. 1, pp. 4-5, fig. 1. Febru- 
ary, 1946. 

——— International whaling conference. Draft protocol on whaling control. Fish- 
eries Newsletter, Ministry Post War Reconstruction, Cronulla, vol. 5, no. 1, 
p. 8, figs. 3. February, 1946. 

——— International co-operation in whaling. Fisheries Newsletter, Ministry Post 
War Reconstruction, Cronulla, vol. 5, no. 1, pp. 10-13, illus. February, 1946. 

——— Restoring the wapiti. Wyoming Wild Life, Cheyenne, vol. 10, no. 3, pp. 4-16, 
illus. March, 1946. 

— —— The whaling industry. Western Australian waters. Fisheries Newsletter, 
Ministry Post War Reconstruction, Cronulla, vol. 5, no. 2, p. 14, illus. April, 
1946. (Australian production, 1912-1938.) 

— —— Brief history of modern whaling in western Australia. Fisheries Newsletter, 
Ministry Post War Reconstruction, Cronulla, vol. 5, no. 2, p. 15, illus. April, 
1946. 

——— Other rats. 1. The miaroo. Rodent Mail, Rats and Mice, London, vol. 2, 
no. 2, pp. 18-19. April, 1946. 

——— Here and there. Not a pig, but a pigmy. San Diego Zoonooz, vol. 19, no. 6, 
pp. 6-7. June, 1946. (Hippopotamus.) 

——— Obituary. Major Stanley Smyth Flower, O.B.E., F.L.S., F.Z.8., M.B.O.U. 
Jour. Soc. Preservation Fauna Empire, Hertford, n.s. pt. 53, pp. 9-11, photo. 
June, 1946. 

——— The European bison. Jour. Soc. Preservation Fauna Empire, Hertford, n.s., 
pt. 53, pp. 52-53. June, 1946. 

— Sunset trail. The mustang. Wyoming Wild Life, Cheyenne, vol. 10, no. 6, 
pp. 4-11, 38, illus. June, 1946. 








306 JOURNAL OF MAMMALOGY Vol. 28, No. 8 


——— The deer debate. Wisconsin Conservation Bull., Madison, vol. 11, no. 6, p. 10. 
June, 1946. 

——— Almost identical twins. Jour. Heredity, Washington, vol. 37, no. 6, p. 182, 
illus. June, 1946. (Siamese twin lambs.) 

——— Mighty miners. Ohio Conservation Bull., Columbus, vol. 10, no. 6, p. 2 of 
cover, illus. June, 1946. (Moles.) 

———  Batsonthe wing. Iowa Conservationist, Des Moines, vol. 5, no. 6, p.47. June 
15, 1946. 

——— The White River deer migration. Colorado Conservation Comments, Denver, 
vol. 9, no. 2, p. 27. June 15, 1946. 

——— Sea-lion persecution. Nature Mag., Washington, D. C., vol. 39, no. 6, p. 313. 
June-July, 1946. (Editorial.) 

— —— Rodents carry disease. Rodent Mail, Rats and Mice, London, vol. 2, no. 5, 
pp. 55-57. July, 1946. 

————. The deer problem. Wisconsin Conserv. Bull., Madison, vol. 11, no. 7, p. 18. 
July, 1946. 

——— Population unlimited. Ohio Conservation Bull., Columbus, vol. 10, no. 7, 
p. 2 of cover, illus., July, 1946. (Mice.) 

———_N. Y. beaver harvest largest in history. Rally Sheet, League of Maryland 
Sportsmen, Baltimore, vol. 4, no. 7, p. 5. August, 1946. 

——— 5 to 10 per cent decrease in gray-squirrel population. Mississippi Game and 
Fish, Jackson, vol. 10, no. 2, p.3. August, 1946. 

——— Virginia beaver management. Virginia Wildlife, Richmond, vol. 7, no. 2, p. 
23, illus. August, 1946. 

———. The law...and the beaver. Wyoming Wild Life, Cheyenne, vol. 10, no. 8, 
pp. 4-9, illus. August, 1946. 

——— Fur trade and the beaver. Wyoming Wild Life, Cheyenne, vol. 10, no. 8, pp. 
9-11, 36-38. August, 1946. 

——— 1946 antelope season opens. Wyoming Wild Life, Cheyenne, vol. 10, no. 8, 

pp. 19-22. August, 1946. 

Japan’s whaling industry. Science News Letter, Washington, vol. 50, no. 8, 

p. 119. August 24, 1946. 

Antuony, J. Le trou malaire des Atelidae et son interet dans la classification des singes 
platyrhiniens. Mammalia, Paris, vol. 10, no. 2, pp. 69-77, figs. 5. June, 1946. 

Arizona Game Prorective Association. Help protect our beaver. Arizona Wildlife 
and Sportsman, Tucson, vol. 6, no. 10, p.4. August, 1945. 

Arnotp, Davip J. Trapping in northeastern Texas. Fur-Fish-Game, Columbus, vol. 
87, no. 9, pp. 46-47. September, 1946. (Mink, raccoon.) 
Asx, J. S. Notes on the occurrence of the hedgehog in our counties. Vasculum (Sub- 
stitute), Newcastle upon Tyne, vol. 29, no. 1, p. 5. February, 1944. 
AsHBROOK, Frank G. Fur farming—a profitable wildlife business. Trans. 11th North 
Amer. Wildlife Conference, Washington, pp. 505-510. 1946. 

Astre, Gaston. Liévre blanc de Prat-Communal (Pyrénées de |’Ariége). Mammalia, 
Paris, vol. 10, no. 2, pp. 94-96. June, 1946. 

ATHAyDE, ALFREDO. Medida da inclinagfo da sinfise mandibular dos antropoides. Tra- 
balhos Soc. Portuguesa Antropol. e Etnol., Porto, vol. 10, fasc. 3-4, pp. 239% 
240, illus. 1946. 

Batter, Atrrep M. High country of Colorado. Nat. Geogr. Mag., Washington, vol. 
90, no. 1, pp. 43-72, illus., 12 col. pls. July, 1946. (Wildlife of Colorado.) 

Bartey, Ropert A. Reading rabbit population cycles from pines. Wisconsin Conser- 
vation Bull., Madison, vol. 11, no. 7, pp. 14-17. July, 1946. 

Baker, James A. A rickettsial infection in Canadian voles. Jour. Exper. Medicine, 
New York, vol. 8, no. 1, pp. 37-50, pl. 3. July 1, 1946. 

Baker, Routuwn H. Some effects of the war on the wildlife of Micronesia. Trans. 11th 
North Amer. Wildlife Conference, Washington, pp. 205-213, figs. 3. 
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BarBer, C. M. Hunting pronghorn in Mexico for a group by Akeley: a page of museum 
history. Chicago Nat. Hist. Mus. Bull., vol. 17, nos. 7-8, p. 5, illus. July- 
August, 1946. 

Barnes, Wu. B. The sportsmen’s questionnaire method of estimating the game kill in 
Indiana. Trans. 11th North Amer. Wildlife Conference, Washington, pp. 339- 
348, figs. 2. 1946. 

BarneTT, 8. A. Carriage of plague by the common brown rat (Rattus norvegicus). Na- 
ture, London, vol. 157, no. 3978, p. 105. January 26, 1946. 

Barr, Ropert W. Coon hunting in Ohio. Fur-Fish-Game, Harding’s Mag., Columbus, 
vol. 86, no. 9, p. 40. August, 1946. 

Bassett, Cuas. F., Lorin E. Harris, anp C. Forp Witke. A comparison of carotene 
and vitamin A utilization by the fox. Nat. Fur News, Denver, vol. 17, no. 7, 
pp. 9, 18, 28-29. August, 1946. 

BasSINDALE, R. Studies on the biology of the Bristol Channel. XVI. The fauna of 
Skomer Island, a preliminary sketch. Proc. Bristol Nat. Soc., vol. 27, pt. 2, 
pp. 109-120, map. July 1, 1946. (Vole, seals, porpoises.) 

Bates, Marston. The natural history of yellow fever in Colombia. Sci. Monthly, Lan- 
caster, vol. 63, no. 1, pp. 42-52, illus. July, 1946. (Monkeys are susceptible.) 

Beevers, N. Squirrels in upper Weardale. Vasculum (Substitute), Newcastle upon 
Tyne, vol. 31, no. 1, p. 4. March, 1946. 

BenpER, Wm. P. Need for fur farm research. Nat. Fur News, Denver, vol. 17, no. 7, 
pp. 8, 20-21. August, 1946. 

Bianc, Francois Epmonp. Game preservation and regulations in French colonies (Af- 
rica). Trans. 1lth North Amer. Wildlife Conference, Washington, pp. 17-20. 
1946. 

BoarpMAN, W. The hair tracts of marsupials. Part I. Description of species.. Proc. 
Linnean Soc. New South Wales, Sydney, vol. 68, pts. 3-4, pp. 95-113, figs. 25. 
September 15, 1943. 

BopENHEIMER, F.8., anp F. Surman. The estrous cycle of Microtus guentheri D. and A. 
and its ecological implications. Ecology, Lancaster, vol. 27, no. 3, pp. 255- 
256. July, 1946. 

Bo.iicerR, Apotpx. The response of the sternal integument of Trichosurus vulpecula to 
castration and to sex hormones. Jour. and Proc. Royal Soc. New South Wales, 
Sydney, vol. 78, pt. 4, pp. 234-238, pl. 14, March 8, 1946. 

Braprorp, K. M. California bucks. Field and Stream, New York, vol. 51, no. 4, pp. 
44-45, 80-83, illus. August, 1946. (Deer.) 

Brapt, G. W. The woodchuck—professional excavator. Michigan Conservation, Lan- 
sing, vol. 15, no. 5, pp. 6-7, illus. June, 1946. 

——— The otter—playboy of streams and lakes. Michigan Conservation, Lansing, 

vol. 15, no. 6, pp. 6-7, illus. July, 1946. 

The skunk—master of defense. Michigan Conservation, Lansing, vol. 15, no. 

7, pp. 6-7, illus. August, 1946. 

Woodchuck—master excavator. Ohio Conservation Bull., Columbus, vol. 10, 

no. 8, p. 14. August, 1946. 

Branion, Dr. The nutrition of fur bearing animals. Fur of Canada, Winnipeg, vol. 11, 
no. 10, pp. 12, 14. July, 1946. 

Bremner, O. E. Badger control. Bull. California Dept. Agric., Sacramento, vol. 35, 
no. 3, pp. 151-153, illus. July-September, 1946. 

BRENNAN, JAMES M. A new genus and species of chigger, Chatia setosa (Trombiculidae, 
Acarina) from northwestern United States. Jour. Parasitology, Lancaster, 
vol. 32, no. 2, pp. 132-135, illus. April, 1946. (Squirrels, white-footed mice, 
ground squirrels, woodrats, woodchucks.) 

Brivces, Henry P. Controlling predators. Pennsylvania Game News, Harrisburg, 
vol. 17, no. 5, pp. 8-9, 28. August, 1946. (Fox.) 
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Broom, R. Some points in the anatomy of the australopithecines. South African Biol. 
Soc. Pamphlet, Pretoria, no. 11, pp. 59-60. 1942. 

Brown, E. K. Artificial restocking of big game feed. Colorado Conservation Comments, 
Denver, vol. 9, no. 2, p. 23. June 15, 1946. (Deer, elk.) 

Brown, H. Leo. Rodent activity in a mixed prairie near Hays, Kansas. Trans. Kansas 
Acad. Sci., Lawrence, vol. 48, no. 4, pp. 448-456. March, 1946. 

Brown, Louis C., anp Lee E. Yeacer. Fox squirrels and gray squirrels in Illinois. 
Bull. Illinois Nat. Hist. Survey, Urbana, vol. 23, no. 5, pp. 449-536, illus. Sep- 
tember, 1945. 

But.ioucnH, W.8. Mitotic activity in the adult female mouse, Mus musculus L. A study 
of its relation to the oestrous cycle in normal and abnormal conditions. Philos 
Trans. Roy. Soc. London, Ser. B, Biol. Sci., vol. 231, no. 585, pp. 453-517, illus 
May 21. 1946. 

BURLINGAME, Emity. Our famous jaguar twins. Zoonooz, San Diego, vol. 19, no. 7, 
p. 7, illus. July, 1946 

3urR, J. G. Stalking the destroyer. Texas Game and Fish, Austin, vol. 4, no. 7, pp 
4-5, 26-28, illus. June, 1946. (Mountain lion, coyote.) 

Burt, Witt1am H. The mammals of Michigan. Univ. Michigan Press, Ann Arbor, 
pp. xv + 288, figs. 107, maps 67, pls. 13. 1946. 

Bustos, Ropotro Paropt. La obra cientifica de Lucas Kraglievich. Rev. Univ. Nac 
Cérdoba, Afio 31, no. 2, pp. 1-38. June, 1944. 
Acerca de la filogenia de los milodontes. Rev. Univ. Nac. Cérdoba, Afio. 33, 
no. 2, pp. 1-9. July, 1946. 

C———-, B.C. Buffalorun. Turtox News, Chicago, vol. 24, no. 1, pp. 20-22, illus. Jan- 
uary, 1946. 

‘AHALANE, Victor H. Shall we save the larger carnivores? Living Wilderness, Wash 
ington, vol. 11, no. 17, pp. 17-22, illus. June, 1946. (Wolf, Dall sheep.) 
Should we cry wolf? Field and Stream, New York, vol. 51, no. 2, pp. 37, 103 
107, illus. June, 1946. (Dall sheep.) 

‘ALDWELL, JOHN C., JAMES L. BarLEy, anp Ricnuarp W. Watkins. Tennessee wildlife 
State Dept. Conserv., Nashville, Educational Service Bull. 4, pp. 1-32, illus 
1938, 1940, and later reprints. 

‘AMERON, A. T., JEAN S. GuTHRIE, AND J. CARMICHAEL. The effects of oestrogens and of 
mild chronic starvation on the white rat. Canadian Jour. Research, Ottawa, 
vol. 


a 


= 


= 


t, nos. 3-4, sec. E (medical sciences), pp. 105-118. August, 1946 


9 
‘amp, Cuas. L. Trends and developments in vertebrate paleontology. Bull. Geol 
Soc. Amer., Baltimore, vol. 57, no. 6, pp. 541-545. June, 1946. 
‘AREY, J. L. Bounties and predator control. Rally Sheet, League of Maryland Sports 
men, Baltimore, vol. 4, no. 7, p. 6. August, 1946 
YARL, G. Ciirrorp. Wildlife and man. Victoria Nat., vol. 1, no. 1, pp. 5-6. 1944 
The Vancouver Island marmot. Victoria Nat., vol. 1, no. 6, pp. 77-78. 1944 


— 


~ 


oo 


‘ARPENTIER, C.J. Remarques sur la morphologie du campagnol souterrain. Mammalia, 
Paris, vol. 10, no. 2, pp. 92-93. June, 1946. (Pitymys duodecimcostatus 

/ARTWRIGHT, B. W. Muskrats, duck production and marsh management. Trans. 11th 
North Amer. Wildlife Conference, Washington, pp. 454-457. 1946. 


~ 


~ 


)HANDLER, Asa C. T'richuris peromysci n. sp. from Peromyscus californicus and further 
notes on 7. perognathi Chandler, 1945. Jour. Parasitol., Lancaster, vol. 32, 
no. 2, p. 208. April, 1946. 
Helminths of armadillos, Dasypus novemcinctus, in eastern Texas. Jour. Par- 


asitol., Lancaster, vol. 32, no. 3, pp. 237-241. June, 1946. 

/HAPMAN, JAMES W. Dramas of the wild. Fauna, Philadelphia, vol. 8, no. 2, pp. 37-39, 
illus. June, 1946. (Coyote, deer.) 

JHASTEK, CHESTER. Hot weather care of mink. Nat. Fur News, Denver, vol. 17, no. 7, 
pp. 11, 38. August, 1946. 


~ 


= 
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Hot weather care of mink. Fur of Canada, Winnipeg, vol. 11, no. 11, p.6. Au- 
gust, 1946 


— 


‘HATTERTON, H. J. The muskrat fur industry of Louisiana. Jour. Geog., Chicago, 
vol. 43, no. 5, pp. 185-195, illus. May, 1944 

‘HEATUM, E. L., anp GLENN H. Morton. Breeding season of white-tailed deer in New 
York. Jour. Wildlife Management, Menasha, vol. 10, no. 3, pp. 249-263. July, 
1946 

‘nITTY, HELEN. The snowshoe rabbit enquiry, 1942-43. Canadian Field-Nat., Sutton 
West, vol. 60, no. 3, pp. 67-70, figs. 2. May-June, 1946 

‘HRISTENSEN, Ernst. The bats of Carlsbad Caverns. Animal Kingdom, New York, 
vol. 49, no. 3, pp. 98-102, illus. June, 1946 


CHURCHER, Pav! ted fox—resourceful resource. Nature Mag., Washington, vol. 39, 
no. 6, pp. 296-297, 330, illus. June-July, 1946 

Crark, W. E. LeGros. The oldest human fossils. Discovery, London, vol. 6, no. 4, 
pp. 102-106, figs. 4. April, 1945 
Significance of the Australopithecinae. Nature, London, vol. 157, no. 4000, 


pp. 863-865. June 29, 1946 

Coats. GEo. W Deer antics. South Dakota Conservation Digest, Pierre, vol. 13, no 
7, pp. 1, 16. July, 1946 

Copurn, Don R., anp Ray TREICHLER. Experiments on toxicity of DDT to wildlife 
Jour. Wildlife Management, Menasha, vol. 10, no. 3, pp. 208-216. July, 1946 


ConeNn, Ricnarp B., anp RicnHarp Lasser. Primary tularemic pneumonia treated with 
streptomycin. Jour. Amer. Med. Assoc., Chicago, vol. 131, no. 14, pp. 1126- 
1127. August 3, 1946 


Comstock, Jonn A. Contributions from the Los Angeles Museum-Channel Islands bio 
logical survey. 33. Brief notes on the expeditions conducted between March 
16, 1940 and December 14, 1941 Bull. Southern California Acad. Sci., vol 
15, pt. 2, pp. 94-107. May-August, 1946 

ConsTANTINE, D. G. A record of Dasypterus ega xanthinus from Palm Springs, Cali 
fornia Bull. Southern California Acad. Sci., Los Angeles, vol. 45, pt. 2, p 
107. May-August, 1946 

Cook. Davi Concerning predators Audubon Mag., New York, vol. 48, no. 3, pp. 130 
136, illus. May-June, 1946 

Coox, Howarp J. Fur farming in Japan Amer. Fur Breeder, Duluth, vol. 19, no. 2, 
p. 16 August, 1946 


CooLey, R. A. Izodes holdenriedi, a new species of tick from a pocket gopher in Cali 
fornia (Acarina, Ixodidas Pan-Pacific Entomol., San Francisco, vol. 22, no 
3, pp. 103-104. July, 1946 

Coucn, Leo K Effects of DDT on wildlife in a Mississippi River bottom woodland 


Trans. 11th North Amer. Wildlife Conference, Washington, pp. 323-329. 1946 
No apparent effect on mammals 
Couto, CARLOS DE PauLa. Carnivoros fosseis do Brasil. Rev. Acad. Colombiana Cien 


Exactas, Fisie: Naturales, Bogota, vol. 6, no. 24 pp. 525-532, pl.l Sep 





tember, 1945-March, 1946 

Cowan, [AN McTaccGart Parasites, diseases, injuries, and anomalies of the Columbian 
black-tailed deer, Odocoileus hemionus columbianus (Richardson), in British 
Columbia. Canadian Jour. Research, Ottawa, sect. D, vol. 24, no. 3, pp. 71 
103, fig. 7, pls. 1-5 June, 1946 
Notes on the distribution of the chipmunks (Hutamias) in southern British 
Columbia and the Rocky Mountain region of southern Alberta with descriptions 
of two new races Proc. Biol. Soc. Washington, vol. 59, pp. 107-118, October 
25, 1946 New: Eutamias amoenus septentrionalis, E. minimus selkirki 

Crawrorp, Britt T. Wildlife sampling by soil types. Trans. 11th North Amer. Wildlife 
Conference, Washington, pp. 357-364. 1946 
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CRONEMILLER, F. P., anp G. A. Fiscner. Censusing a deer herd by sampling methods. 
Trans. 11th North Amer. Wildlife Conference, Washington, pp. 349-356, figs. 
2. 1946. 

Cross, R. H. Virginia animals everyone should know. The gray squirrel. Virginia 
Wildlife, Richmond, vol. 7, no. 2, pp. 14, 20, illus. August, 1946. 

Curtis, JAMES D. Preliminary observations on northern white cedar in Maine. Ecol- 
ogy, Lancaster, vol. 27, no. 1, pp. 23-36, illus. January, 1946. (Red-backed 
mouse. ) 

Deason, H. J. Conservation of whales—a worldwide project. Trans. 11th North Amer 
Wildlife Conference, Washington, pp. 260-273, map. 1946. 

DECHAMBRE, Ep. Une particularité de la queue du mammouth observée chez |’éléphant 
de l’Inde. Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 18, no. 1, pp. 43-44, 
1 pl. January, 1946. 

Deep, Nancy. The native pony breeds of Britain. Jour. Soc. Preservation Fauna Empire 
Hertford, n. s., pt. 53, pp. 56-58, 1 pl. June, 1946. 

DerinsE, A. B. van De staart der Cetacea en eenige gevallen van lintvormige staarten 
bij Phocaena phocoena (L). Zool. Mededeel., Leiden, vol. 25, pp. 23-35. 1945 

—_——- De fossiele Cetacea van Limburg. Gedenkboek Dr. Ir. P. Tesch, Verhande 
lingen van het Geologisch-Mijnbouwkundig Genootschap voor Nederland en 
Kolonien, ’s-Gravenhage, Geol. Ser., vol. 14, pp. 147-156, figs. 10. 1945 

——— De recente Cetacea van Nederland van 1931 tot en met 1944. Zool. Mededeel., 
Leiden, vol. 26, pp. 139-210, figs. 4. 1946 

Deinse, A. B. van, anp G. C. A. Junce. Een vondst van den witten dolfijn, Delphin 
apterus leucas (Pall.), in Nederland. Zool. Mededeel., Leiden, vol. 25, pp 
1-4, figs. 2. 1945 

DeExeEYSER, Prerre-L. Description d’un type de crocidure africaine d’A. Milne-Edwards 
Crocidura bloyeti. Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 15, no. 4, pp 
155-157. 1943 

-_ Description d’un type d’écureuil asiatique d’A. Milne-Edwards: Callosciurus 
finlaysoni harmandi. Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 15, no. 5, 
pp. 283-286. 1943 

—- Enquéte sur la répartition géographique du singe rouge et des singes verts dans 
l’Ouest Africain. Notes Africaines (Bull. Inst. Francaise d’Afrique Noire), 
Dakar, no. 31, pp. 28-29, figs. 13-14. July, 1946 

DeLaBarre, Ceci, F. Cooperative wildlife management in Virginia. Trans. 11th 
North Amer. Wildlife Conference, Washington, pp. 313-323. 1946. 

DrexeE, Satity H., anp Curt P. Ricuter. Comparative assays of rodenticides on wild 
Norway rats. Public Health Repts., Washington, vol. 61, no. 19, pp. 672-679 
May 10, 1946. 

Dixmans,G. A new nematode, Longistriata caudabullata, n. sp. (Nematoda: Vianaiinae), 
from the short-tailed shrew, Blarina brevicauda. Proc. Helminthological Soc 
Washington, Beltsville, vol. 13, no. 1, pp. 14-16. January, 1946. 

Ditror, Georcia B. In defense of hyenas. Zoonooz, San Diego, vol. 19, no. 7, p. 6 
July, 1946 

Duck, L. G., anp Jack B. FLercuer. A survey of the game and fur-bearing animals of 
Oklahoma. State Fish and Game Comm., Oklahoma City, Pittman-Robertson 
Series 2, pp. 1-144, illus. 1945. 

Durrant, STEPHEN D. The pocket gophers (genus Thomomys) of Utah. Univ. Kansas 
Publ., Mus. Nat. Hist., Lawrence, vol. 1, no. 1, pp. 1-82, fig. 1. August 15, 
1946. (New: Thomomys talpoides wasatchensis, T. t. ravus, T. bottae robustus, 
T. b. stansburyi, T. b. bonnevillei, T. b. sevieri, T. b. contractus.) 


——— A new mouse of the Peromyscus boylii group from Utah. Proc. Biol. Soc. Wash- 
ington, vol. 59, pp. 167-168. December 23, 1946. (New: Peromyscus boylii 
utahensis.) 
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EINARSEN, ARTHUR 8S. Crude protein determination of deer food as an applied manage- 
ment technique. Trans. 1lth North Amer. Wildlife Conference, Washington, 
pp. 309-312. 1946. 

E1sELEY, Loren C. Men, mastodons, and myth. Sci. Monthly, Lancaster, vol. 62, 
no. 6, pp. 517-524. June, 1946. 

Eras, Hans. The gustatory papillae and the stomach of Hyracoidea, with a discussion 
of the evolution of the mammalian tongue papillae. Jour. Morphol., Phila- 
delphia, vol. 79, no. 1, pp. 97-111, pls. 2. July, 1946 

ENpDERS, RoBert K., anp ELEANOR M. Paxson. Ablation of the scent glands of skunks 
Jour. American Vet. Med. Assn., Chicago, vol. 108, no. 827, pp. 84-86. Febru 
ary, 1946 

ERRINGTON, Paut L. Predation and vertebrate populations. Quart. Rev. Biol., Balti 
more, vol. 21, no. 2, pp. 144-177; no. 3, pp. 221-245, June and September, 1946 
Special report on muskrat disease. Quart. Rept. Iowa Coop. Wildlife Research 
Unit, Ames, pp. 34-51 (mimeog.) July-September, 1946 

ETHERINGTON, Mary G. Exmoor ponies. Jour. Soc. Preservation Fauna Empire, Hert 
ford, n. s., pt. 53, pp. 12-18, 3 pls. June, 1946 

Farris, Epmonp J. The time of ovulation in the monkey. Anat. Record, Philadelphia, 
vol. 95, no. 3, pp. 337-345. July, 1946 

Fercuson, Cuicx. Arch villains of the wilderness. Field and Stream, New York, vol 
51, no. 3, pp. 38, 97-99, illus. July, 1946 Timber wolf 

ForpHamM, W. H. Melanistic grey squirrels at Ashwell. Trans. Hertfordshire Nat. Hist 
Soc. and Field Club, Hertford, vol. 22, pt. 4, pp. 160-161 August, 1946 

Foster, A. H. The yellow-necked field mouse in Hertfordshire. Trans. Hertfordshir« 
Nat. Hist. Soc. and Field Club, Hertford, vol. 22, pt. 4, p. 138. August, 1946 

Foster, A. H. The stoat in winter dress in Hertfordshire. Trans. Hertfordshire Nat 
Hist. Soc. and Field Club, Hertford, vol. 22, pt. 4, p. 160. August, 1946 

FRYCKBERG, Marnsoriz. Gifts of the Americas: The vicuna Agriculture in the Americas, 
Washington, vol. 6, nos. 6-7, cover p. 3. June-July, 1946 

GABRIELSON, IRA N. What is coming for wildlife? Trans. 11th North Amer. Wildlife 
Conference, Washington, pp. 28-35. 1946 


GARDNER, MARSHALL ( A new cotton rat from Virginia. Proc. Biol. Soc. Washington, 
vol 59, pp 137 138 Ox tober 25, 1946 New sign odon hispidus virginiar 
GaRLouGH, F. | Capturing foxes. Maryland Conservationist, Baltimore, vol. 23, no 


2, pp. 1-5, illus. Spring, 1946 

GitHaM, C. | Memories of the Arizona game country as I knew it. Arizona Wildlife 
and Sportsman, Tucson, vol. 6, no. 10, pp. 5, 20. August, 1945 

GiLMorRE, Raymonp M. To facilitate cooperation in the identification of mammal bones 
from archaeological sites. Amer. Antiquity, Menasha, vol. 12, no. 1, pp. 49-50 
July, 1946 

Gose, Fioyp. Our first coon. Fur-Fish-Game, Harding’s Mag., Columbus, vol. 86, no 
8, pp. 22-23, illus. August, 1946 

Gray, J. Chimpanzees: a psycho-biological review. Discovery, Norwich, vol. 5, no. 4, 
pp. 121-124, figs. 6. April, 1944 
Migration of vertebrate animals. Endeavour, London, vol. 5, no. 19, pp. 83 
89, figs. 4. July, 1946. (Fur seal, humpback whale, lemming.) 

GrirFrin, Donatp R. Mystery mammals of the twilight. Nat. Geogr. Mag., Washington, 
vol. 90, no. 1, pp. 117-134, illus. July, 1946. (Bats 
Supersonic cries of bats. Nature, London, vol. 158, no. 4002, pp. 46-48, July 
13, 1946 

GRUNKEMEYER, Geo. W. Next year’s buck. Field and Stream, New York, vol. 51, no 
2, pp. 52-53, 117-119, illus. June, 1946. (Antelope.) 

GuILLaumin, A. A une médaille inconnue au sujet de la girafe. Bull. Mus. Nat. Hist. 
Nat. Paris, ser. 2, vol. 18, no. 1, pp. 41-42, fig. 1. January, 1946. 
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Gunn, C. K. The fur farming industry. Fur of Canada, Winnipeg, vol. 11, no. 10, pp. 
16, 18. July, 1946. 
The control of fox parasites. Nat. Fur News, Denver, vol. 17, no. 7, pp. 10, 
15, 22-25, 27, 32, 36. August, 1946. 

Hacker, H. P., anp H. 8. Pearson. The growth, survival, wandering and variation of 
the long-tailed field mouse, Apodemus sylvaticus. I. Growth. By Helga S 
Pearson. Biometrika, Cambridge, England, vol. 33, pt. 2, pp. 136-162, 11 figs., 
3 folding charts. August 18, 1944. 

Hause, Louis J., Jr. Gabrielson. Audubon Mag., New York, vol. 48, no. 3, pp. 140-145, 
illus. May-June, 1946. (Ira N. Gabrielson, former Director of U.S. Fish and 
Wildlife Service 

Hamitton, J. E. Whale stocks and whaling. Nature, London, vol. 157, no. 3987, p. 412 
March 30, 1946. 

Hamitton, W.J., Jn., anv Davin B. Coox. Primeness, condition and fur values. Trans 
llth North Amer. Wildlife Conference, Washington, pp. 162-167, fig. 1. 1946 
The bounty system doesn’t work. Animal Kingdom, New York, vol. 49, no. 4, 
pp. 130-138, illus. July-August, 1946 

Harpinc, J. P. The fauna of Burma and adjacent lands. Discovery, London, vol. 6, 
no. 7, pp. 216-220, figs. 1-6; no. 8, pp. 244-250, figs. 7-14. July-August, 1945 

Harpy, Eric. The badger. Discovery, London, vol. 5, no. 10, pp. 314-315, illus. Ox 
tober, 1944 

Harris, R. 8S. Paragraphs from field notes. West Virginia Conservation, Charleston, 
vol. 10, no. 4, pp. 8-9, 15, illus. August, 1946. (Bobcat, black and albino deer 

Harrrivce, H. Supersonic cries of bats. Nature, London, vol. 158, no. 4004, p. 135 
July 27, 1946 

Hartrsoucnu, G. R. Our present feeding problems. Nat. Fur News, Denver, vol. 17, 

, pp. 7, 26. August, 1946. (Mink.) 
Our present feeding problems. Fur of Canada, Winnipeg, vol. 11, no. 11, pp 
24-25. August, 1946 

Havucen, Arnotp O. Deer hunting, Indian style. Michigan Conservation, Lansing, 
vol. 15, no. 5, pp. 8-11. June, 1946 

Harman, R. W. A new Scotonycteris, with notes on other Gold Coast bats. Ann. and 


‘ 
7 
~ 
‘ 


no 


Mag. Nat. Hist., London, ser., vol. 12, no. 95, pp. 766-775. September 19, 1946 
(New: Scotonycteris ophiodon cansdalei 

Herm pve Bausac, Henri. Mission Th. Monod.-Genre nouveau de rongeur (Gerbillinae 
de Mauritanie. Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 15, no. 5, pp 
287-288. 1943. (New: Monodia, M. mauritaniae 

Heit, Wittram 8. Unusual muskrat house. Jour. Wildlife Management, Menasha, vol 
10, no. 3, p. 276, pl. 20. July, 1946 

HEPPENSTALL, CAROLINE A. The red-backed mous Pennsylvania Game News, Harris 
burg, vol. 17, no. 4, p. 18. July, 1946 
Lemming, meadow, and pine mice. Pennsylvania Game News, Harrisburg, 
vol. 17, no. 5, pp. 13, 23. August, 1946 

Herzer, H. O. Inheritance of coat color in swine. V. Results of Landrace by Duroc 
Jersey crosses. Jour. Heredity, Washington, vol. 37, no. 6, pp. 216-224, figs 
9-10. July, 1946 

Hicupy, Paut R. Hunters’ bag for 1945. Upland game down, deer and waterfowl up 
Conservation Volunteer, St. Paul, vol. 9, no. 53, pp. 15-19. July-August, 1946 

Horsten, Nits von. Einar Lénnberg. Svenska Linné-Sallskipets Arskrift, Uppsala, 
Arg. 26, pp. 68-74, photo. 1943. (Obituary 

Hout, Ernest G. What is a biologically balanced farm. Virginia Wildlife, Richmond, 
vol. 7, no. 2, pp. 5-6, 11. August, 1946 

Horst, C. J. vAN DER. Some remarks on the biology of reproduction in the female of 
Elephantulus, the holy animal of Set. Trans. Royal Soc. South Africa, Cape 
Town, vol. 31, pt. 2, pp. 181-199, figs. 1-7. June, 1946 
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Husss,L.G. That darned old coyote problem. Arizona Wildlife and Sportsman, Tucson, 
vol. 6, no. 10, p. 4. August, 1945. 

Hunter, GILBERT N., THEopoR R. Swen, anp GEeorGE W. Jones. The trapping and 
transplanting of Rocky Mountain bighorn sheep in Colorado. Trans. 11th 
North Amer. Wildlife Conferencc, Washington, pp. 364-373, figs. 4. 1946. 

InvinG, J. T. Effect of restriction of food intake upon the incisor teeth of rachitic rats 
Nature, London, vol. 156, no. 3970, pp. 664-665. December 1, 1945 

Irwin, M. R. Antigens, antibodies and genes 3iol. Reviews, London, vol. 21, no. 3, 
pp. 93-100. July, 1946 

Jackson, Bup. Coyotes—from the air. Fur-Fish-Game, Harding’s Mag., Columbus, 
vol. 86, no. 8, pp. 12, 31-32, illus. August, 1946 

Jackson, Harttey H. T. Conserving endangered wildlife species. Annual Report 
Smithsonian Inst., Washington, 1945, pp. 247-272, figs. 4, pls. 13. 1946 

JANE, FranK W. The natural history of Hertfordshire. Trans. Hertfordshire Nat. Hist 
Soc. and Field Club, Hertford, vol. 22, pt. 4, pp. 142-159. August, 1946. (Mam- 
mals: pp. 155-156 


Jevuison, Wm. L. A new mite, Laelaps aplodontiae, from Aplodontia. Jour. Parasitol., 
Lancaster, vol. 31, no. 6, pp. 37: 1. December, 1945 

Jevuison, W. L., anp R. R. Parker. Rodents, rabbits, and tularemia in North America 
Some zoological and epidemiological considerations. Amer. Jour. Tropical 
Med., Baltimore, vol. 25, no. 4, pp. 349-362, 5 maps. July, 1945 

Jounson, Davin H. The spiny rats of the Riu Kiu Islands. Proc. Biol. Soc. Washington, 


vol. 59, pp. 169 172 December 23. 1946 New: Tokudamys, T'. osimensis 
muenninki 
JOHNSTON, JAMES W., Jr. What rat control means to business. Trans. 11th North Amer 


Wildlife Conference, Washington, pp. 493-498. 1946 


Kase, JOHN ( Foxes must eat, too. Outdoor Indiana, Indianapolis, vol. 13, no. 4, 
pp. 14-15, illus. June, 1946 
Ke.LLocc, Cuas. | Genetics applies to fur animal breeding. American Fur Breeder, 


Duluth, vol. 19, no. 1, pp. 6-20. July, 1946 
Variation in pattern of primeness of muskrat skins. Nat. Fur News, Denver, 
vol. 17, no. 7, p. 14, illus. August, 1946 

KELLO REMINGTON. Mammals of San José Island, Bay of Panamdé. Smithsonian 
Misc. Coll., vol. 106, no. 7, pp. 1+ July 18, 1946 
4 century of progress in Smithsonian biology. Science, Lancaster, vol. 104, 
no. 2693, pp. 132-141. August 9, 1946 

KENNEDY, ARNOLD H. Fallacies that may prove costly to the fur farmer. Fur of Canada, 
Winnipeg, vol. 11, no. 11, pp. 12-14. August, 1946 

KinG, WINIFRED | Animal restaurant. San Diego Zoonooz, vol. 19, no. 7, pp. 3-5; 
no. 8, pp. 6-7, illus. July, August, 1946 

Kinescote, A. A. DDT and minks. Fur of Canada, Winnipeg, vol. 11, no. 11, pp. 27 
28 August, 1946 

KIRKMAN, HADLEY A simian, deeply cleft, bilobed gall bladder with a “phrygian cup’’. 
Anat. Record, Philadelphia, vol. 95, no. 4, pp. 423-447, figs. 37. August, 1946. 
In rhesus monkey 


KnicutT, CHARLES R. Life through the ages. Alfred A. Knopf, New York, pp. 66, illus 


1946 Numerous restorations of fossil animals 

KREFTING, Laurtts W Advancements in wildlife management on Indian lands. Trans. 
llth North Amer. Wildlife Conference, Washington, pp. 434-441 1946 

I R. Les méfaits de la mangoust« La Nature, Paris, no. 3118, pp. 253-254, illus 


August 15, 1946 

LAURENT, P. La migration en cul-de-sac ou en impasse. Définition préliminaire. Bull 
Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 15, no. 4, pp. 161-162. 1943 (Mam- 
malian migrations 
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Laurie, E. M.0O. The coypu (Myocastor coypus) in Great Britain. Jour. Animal Ecol., 
London, vol. 15, no. 1, pp. 22-34, illus. May, 1946. 

LavocaT, R. Note préliminaire sur le genre Sciuroides Forsyth Major. Bull. Mus. Nat. 
Hist. Nat., Paris., ser. 2, vol. 18, no. 1, pp. 180-131. January, 1946. 

Lay, Danie, W. Controlled antelope hunts and some problems of administering public 
hunting. Trans. 11th North Amer. Wildlife Conference, Washington, pp. 
274-279. 1946. 

L£anpDRI, J. Sur les possibilités d’établissement de réserves biologiques en Corse 3ull. 
Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 18, no. 1, pp. 4549. January, 1946 

Leepy, Danie, L., anp Geo. E. Laycock. Management of Ohio cottontails. Ohio 
Conservation Bull., Columbus, vol. 10, no. 6, pp. 12-13, illus. June, 1946 

Leonarp, Max J. Progress report: Rodent control in San Mateo County. California 
Dept. Agric. Bull., Sacramento, vol. 35, no. 3, pp. 145-147. July-September, 
1946. 

Lewis, Harrison F. Management of Canada’s wildlife resources. Trans. llth North 
Amer. Wildlife Conference, Washington, pp. 11-17. 1946. 

Lewis, Jonn H. Planting practice to reduce crop damage by jack rabbits. Jour. Wild- 
life Management, Menasha, vol. 10, no. 3, p. 277. July, 1946. 

Licon, J. Sroxitey. Conservation or desolation? New Mexico, Albuquerque, vol. 24, 
no. 7, pp. 29-30, 47, 49, illus. July, 1946 

Linpuska, J. P. Edge effect as it applies to small mammals on southern Michigan farm- 
land. Trans. 1lth North Amer. Wildlife Conference, Washington, pp. 200-204, 
fig. 1. 1946. 

Linpsey, Neri. M. Timetosumup. Pt.3. Fur-Fish-Game, Harding’s Mag., Columbus, 
vol. 84, no. 6, pp. 14-15, 45, illus. June, 1946. (Beaver, lynx.) 

LinspALE, JEAN M. The California ground squirrel. A record of observations made on 
the Hastings Natural History Reservation. Univ. California Press, Berkeley, 
pp. 475, figs. 140, map, frontisp. 1946 

LONNBERG, Einar. Notes on members of the genera Alouatta and Aotus. Arkiv fér 
Zoologi, Stockholm, vol. 33A, no. 10, pp. 44, pls. 3. December 20, 1941 (New 
Alouatta seniculus amazonica, A. s. puruensis, A. s. juruana, A. fusca theringii, 
A. beniensis, A. belzebul tapajozensis, A. nigerrima, Aotus bidentatus 

Low, Jessop B. Nutria introduced in Utah marshlands near Salt Lake. Utah Fish and 
Game Bull., Salt Lake City, vol. 3, no. 4, pp. 4-5. June-July, 1946 

Lucas, Jason. The yellow slayer. Sports Afield, Minneapolis, vol. 115, no. 4, pp. 38-39, 
60, 63-68, illus. April, 1946. (Mountain lion 

Lyman, Rurus A., Jr. The blood sugar concentration in active and hibernating ground 
squirrels. Studies Zool. Lab. Univ. Nebraska, Lincoln, no. 219, pp. 467-474 
1943 

MacCreary, DonaLp. Ticks of Delaware with special reference to Dermacentor vari- 
abilis (Say) vector of Rocky Mountain spotted fever. Bull. Delaware Agric 
Expt. Sta., Newark, no. 252, pp. 1-22, illus. January, 1945. (Woodchuck, 
foxes, mice.) 

Mackie, THomas T., Gorpon E. Davis, Henry S. Fuuter, Jonn A. Knapp, Maurice L 
STEINACKER, KenneTH E. Stracer, Rospert Travus, Wituiam L. JELLISON, 
Dick D. MituspauGn, Rosert C. Austrian, E. Jonn Beat, GLEN M. Kou.s, 
Wer Hs, anp James A. V. GirsHaM. Observations on tsutsugamushi disease 
(scrub typhus) in Assam and Burma. Amer. Jour. Hygiene, Baltimore, vol. 
43, no. 3, pp. 195-218, figs. 4. May, 1946. (Mammals are involved as hosts.) 

Mac Leop, ALEXANDER T. Trading in raw furs. Trans. 11th North Amer. Wildlife Con 
ference, Washington, pp. 458-464. 1946. 

MantTer, H. W., anp JEANETTE SmitH DeBus. Two trematodes from a hibernating bat, 


Myotis californicus. Studies Zool. Lab. Univ. Nebraska, Lincoln, no. 223, 


pp. 297-299, illus. 1945. 
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Manter, H. W., anp JEANETTE S. DeBus. Two trematodes from a hibernating bat, 
Myotis californicus. Trans. American Microscopical Soc., Manhattan, vol. 64, 
no. 4, pp. 297-299. October, 1945 

Martin, FrepericKa The hunting of the silver fleece: epic of the fur seal. Greenberg, 
New York, pp. xxiii + 328, illus. 1946. 

MatrHews, L. Harrison. Whales and whaling. Endeavor, London, vol. 5, no. 19, pp 
116-122, figs. 6. July, 1946. 

Matruews, L. Harrison, anpD W. E. Mayer. Occurrence of the pine marten near Bristol 
Proc. Bristol Nat. Soc., vol. 27, pt. 2, pp. 121-122. July 1, 1946. 

Matruey, R. L’évolution de la formule chromosomiale chez les Vertébrés. Experientia, 
Basel, vol. 1, no. 3, pp. 1-24. 1945 

Mawson, Dove.as. Antarctic fisheries. Fisheries Newsletter, Ministry Post War Re 
construction, Cronulla, vol. 5, no. 1, pp. 6-7, figs. 2. February, 1946. 

McCrory, B. R., anp Au Leonarp. Mink ranch equipment. Amer. Fur Breeder, Du 
luth, vol. 19, no. 2, pp. 28, 30, 32, illus. August, 1946 

McDermip, A. M teport on muskrat disease outbreak. Wisconsin Conservation Bull., 
Madison, vol. 11, nos. 8-9, pp. 21-22. August-September, 1946 

McIntosu, Etwyn W. Beavers aren’t dumb. Fur-Fish-Game, Harding’s Mag., Colum 
bus, vol. 86, no. 8, pp. 35-36 August, 1946 

Meap, 8. W., P. W. Grecory, anp W. M. Recan. A recurrent mutation of dominant 
achondroplasia in cattle. Jour. Heredity, Washington, vol. 37, no. 6, pp. 183- 
188, figs. 6-7. June, 1946 

Meyers, A. V. Beaver management in Oregon. Oregon State Game Comm. Bull., Port 
land, vol. 1, no. 2, pp. 1, 3-4, illus. May, 1946 

Mituor, J. Henri Neuville. Bull. Mus. Nat. Hist. Nat., Paris, ser. 2, vol. 18, no. 1. 
pp. 35-36. January, 1946. (Obituary 

Minnick, R.8., C. J. Warpen, anv 8. Artreti. The effects of sex hormones on the copu- 
latury behavior of senile white rats. Science, Lancaster, vol. 103, no. 2687, 
pp. 749-750. June 28, 1946 

Montaau, M. F. Asuiey. The significance of the premaxillary diastema in Pithecan 
thropus robustus (skull IV Amer. Jour. Phys. Anthropol., Philadelphia, 
n.s., vol. 4, no. 2, pp. 193-198. June, 1946 

Moore, Caru R., anp Evizaspets A. Fartor. The role of sex hormones in the origin and 
development of uterine glands in the opossum. Jour. Exper. Zool., Philadel 
phia, vol. 102, no. 2, pp. 209-235, illus. July, 1946 

Moore, DonaLp V. Studies on the life history and development of Macracanthorhynchus 
ingens Meyer 1933, with a redescription of the adult worm. Jour. Parasitol., 
Lancaster, vol. 32, no. 4, pp. 387-399, illus. August, 1946. (Raccoon.) 

Morcan, BANNER Bitu. A redescription of Physaloptera limbata Leidy, 1856 (Nematoda 
Physalopterinae Jour. Parasitol., Lancaster, vol. 32, no. 1, pp. 69-71, pl. 1, 
February, 1946. (Moles.) 

Morris, Marx L. Some practical aspects of selecting and maintaining dogs for medical 
research. Trans. New York Acad. Sci., ser. 2, vol. 8, no. 8, pp. 267-271. June, 
1946 

Morrison, P. Crospre] Mouse plagues, past and future. Wild Life, Australian Nature 
Mag., Melbourne, vol. 7, no. 1, pp. 11-13, illus. January, 1945. 

Morton, GLENN H., anp E. L. Cueatum. Regional differences in breeding potential of 
white-tailed deer in New York. Jour. Wildlife Management, Menasha, vol. 
10, no. 3, pp. 242-248. July, 1946. 

Munns, E. N., anp Josepn H. StoreckeLerR. How are the Great Plains shelterbelts? 
Jour. Forestry, Washington, vol. 44, no. 4, pp. 237-257, illus. April, 1946. (Ro- 
dents, rabbits.) 

Morig, Oraus J. Evaluation duplications in analyses of coyote scats. Jour. Wildlife 
Management, Menasha, vol. 10, no. 3, pp. 275-276. July, 1946. 
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> 


Murray, Tuomas B todent control, U. 8S. Navy, Pacific Ocean areas, World War II 
U.S. Naval Med. Bull., Washington, D. C., vol. 46, no. 8, pp. 1312-1341, figs 
1-20 August, 1946. 

Mace., W. O Game in the tree tops 
in Missouri. Missouri Conservationist, Jefferson City, vol 3 
illus. July, 194¢ 

Nerr, Epwin D. Washington rat rac: Nat. Hist., New York, vol. 55, 1 pp. 276 


278, illus. June, 1946 Rat control 


Netson, Brit. The golden sable of Mystery Basir Fur-Fish-Game, Harding’s Mag 


Columbus, vol. 86. no. 8 pp 14-15, 40, illus August, 1946 Marten 
NEUBRECH, WALTER. History of predator control in the State of Washington. Washing 

ton Outdoors, Tacoma, vol. 1, nos. 5-6, pp. 5, 15 August-September, 1946 
O’Connor, JAC! Half-pint antelopes Arizona Wildlife and Sportsman, Tucson, vo 


6, no. 10, pp. 8-9. August, 1946 


Oanev, S. I Review of certain Dipodidae of the Russian fauna. Comptes Rendus (Dol 
lady) Aead. Sci. URSS, Moscow, vol. 52, no. 5, pp. 461-463. May 20, 1946 
New ila taga sibirica altorun 

OuicerR, I. M. On the distribution and population density of mouse-like rodents in west 


ern parts of Russia. Zool. Jour., Moscow, vol. 25, fasc. 4, pp. 359-366, figs 
August 5, 1946 In Russian, with English summary 

Oxriver, W. R. B \ pied variety of the coastal porpoise Dominion Mus. Records Zool 
Wellington, vol. 1, no. 1, pp. 1-4, figs. 3. April, 1946 New: Cephalorhynchu 
hecto hicoli 


OrMOND, CLyb! Game won’t follow the rule Field and Stream, New York, vol. 51 
no. 3, pp. 44-45, 85-86, illus. July, 1946 Elk, antelope 
OsBORN, FAIRFIe! Purpose of the Jackson Hole Wildlife Park. Nat. Parks Mag 


Washington, D. C., no. 86, pp. 35-37. July-September, 1946 
PEDERSEN, TORBJGRN, AND JOHAN T. Ruup. A bibliography whales and whaling 
Selected papers from the Norwegian Researcl ork 1860-1945 Hvalriadets 
Skrifter, Sci. Resuits Marine Biol. Res., Oslo, no 


30, pp. 31 1946 
PENDERGRAFT, ArcHIE. Sidelights on the pronghorn antelope. Texas Game and Fis 
Austin, vol. 4, no. 7, p. 22, illus. June, 1946 
Sidelights on the bear. Wyoming Wild Life, Cheyenne, vol. 10, no. 6, pp. 36 
37, illus. June, 1946 
PeTRIpEs, Georce A. Snares and deadfalls. Jour. Wildlife Management, Menasha 
vol. 10, no. 3, pp. 234-238, pls. 16-19. July, 1946 


Puituips, Raupu W., Inia A. Toustoy, anp Ray G. JoHnson Yaks and yak-cattle hy 


brids in Asia. Jour. Heredity, Washington, vol. 37, no. 6, pp. 162-170 


a. 2-li ngs 
Il+4; no. 7, pp. 206-215, figs. 6-8. June, July, 1946 

Pocock, R. I The Persian fallow deer (Dama mesopotamica Jour. Soc. Preservatior 
Fauna Empire, Hertford, n.s., pt. 53, pp. 53-55. June, 1946 

Poo.e, Ear L Albinism. Pennsylvania Game News, Harrisburg, vol. 17, no. 4, pp. 1) 


26, illus. July, 1946. (Porcupine, deer, bear, muskrat 

PopowskI, Bert. Woodchuck legacy. Field and Stream, New York, vol. 51, no. 3, pp 
18-19, 95-96, illus. July, 1946 

Prior, Hue. Death of a killer. Field and Stream, New York, vol. 51, no. 2, pp. 60 
122. June, 1946. (Leopard 

QuortruP, E. R. Tumors of deer. Virginia Wildlife, Richmond, vol. 7, no. 1, pp. 15 
18, illus. July, 1946 


RaNnDHAWA, M.S. Role of domesticated animals in Indian history. Science and Culture, 
Calcutta, vol. 12, no. 1, pp. 5-14, figs. 4. July, 1946 

tauscH, Rospert. New records of Macracanthorhynchus hirudinaceus in Sciuridae. Jour 
Parasitol., Lancaster, vol. 32, no. 1, p. 94. February, 1946. 


7, no. 7, pp. 1-3, 





Problems and principles of squirrel management 











1919 


The 
from turtles 
1946 
ResnER, O. L An animal 
vol. 1, no. 3, pp. 6-7, illus 
Reynotps, §. R. M. The relation of hydrostatic 


raccoon, a new host for Microphallu 


Jour 


industrious 


shape of the conceptus d 





Anat. Record, Philadelpl 3, pp. 283-296, figs. 3. July, 1946 
Rabbit 
RHOA A. O., anv R. J. KLEBER of a superior family in the moder 
quarter horse Jour. Heredity, Washington, vol. 37, no. 8, pp. 226-238, figs 
1-9 August, 1946 
I r, Curt P. The dev nent and lpl yhthyl thiourea (ANTU) as : 
poise Jour Vie ‘ A hicago vol ] 299 oO 14 pI { 7 931 
December 1. 1945 
I \ Bir ! South-V Africa during drought conditions 
South African | S Pamphl Pret I 2,p.43. 1944 (A summary 
GoMEz, JOS! | eb lel Terciari yntinental colombiano tev 
Acad. Colombiana Cien. | Fisi y Naturales, Bogota, vol. 6, no. 24 
pp. 496-512, figs. 7, pls. 5. September, 1945-March, 1946 
RumreicH, A. § ND J A. Kor Epidemiological significance of seasonal varia 
tions in roedent-ectoparasite distribution. Public Health Repts., Washington 


Rusu. Wriutram Mars! The largest deer 
no. 2, pp. 40-43, illu June, 1946 

R EDGE, ARCHIBAI Secret killers Penns} 
no. 5, pp. 6-7, illus August, 194¢€ 

S ERSON, IvAN T Animal tale an anthology 
Alfred A. Knopf, New York, pp. xvii 
mals 

Ss ALBERT R., WINIF! Bo.ttTon, BARBAI 
extrusive growt h al | attrit ( tl lI 
Anat. Record, Philadelp 1. 93,1 





1AM R. PLo 
Veterinaria! 


n, Chicago, v ol. 26 
R., Wu 


and attrition ol 


Amer 


ALBERT LIAM R. Pio ANI 
the 


Qf 


incisor teeth of 


1, pp 


adelphia, vol no 337-341 

SHAPOSHNIKOV, L. V 
Jour., Moscow, vol. 25, fase. 4, pp. 367 
English summary 

SHORTEN, Monica 

and the 
Wales in 1944-5 
1946 

SIMPSON, GEORGE GAYLORD 
2, vol. 8, no. 8, pp 


Bones in the brewery 


ca rol nen 


Jour 


Tertiary 
255-258. June, 


history in St. Louis. Nat. Hist 
June, 1946 

SKINNER, Curtis K. Live elk weights 

July, 1946. 

My ace-in-the-hole 


pp. 34-35, illus. 


p. 32 
Smita, CLayton H 
86, 


vol no. 8, 


RECENT LITERATURE 


Parasitol., Lancaster, 


vel Washington Outdoors, Ta 





28, illus Nov 


ania 


Opossum, wildcat, we: 


A retention of placenta in porcupine 
pp 
EUGENI 
Erethizon dorsatum 
December, 1944 
Variations of the abundance of 
37] August 


A survey of the distribution of 
sritish red squirrel (S. vulgaris 


Animal Ecol., London, vol. 15, 


land bridges 
1946 
A paleontologist’s rendezvous with history and pre 
New 


Wyoming Wild Life, Cheyenne, vol. 10, 


Fur-Fish-Game, Harding’s Mag 
August, 1946 


317 


sp., with additional notes on M. ovatus 
vol 2, pp. 208-209. April, 


29 
ity 


no 
coma 


in the uterus to the size and 


I diti yns 


uterine accommodation 


1 conce pt or 


ember 30, 1945 


eartl Fauna, Philadelphia, vol. 8, 


Moos« 


Game News Harrisburg, vol. 17 


1sel, mink, fox.) 


of animal literature of all countries 
512 + xiv, illus. 1946 Mostly mam 

GARONA, AND DaRWIN Farser. The 
cisors in Cynon l. lLudovicianus (Ord 
1, pp. 349-353 December, 1945 


North 
611-612. October, 1945 
M. Marks. The extrusive growth 


Anat. Record, Phil 


Zool 


with 


moles (Talpa europaea L 
5, 1946. (In Russian 
the American grey squirrel (Sciurus 
in England and 
82-92. May, 


leucurus) 


no. 1, pp 


Trans. New York Acad. Sci., ser 


York, vol. 55, no. 6, pp. 252-259, illus 


no 


(Beaver.) 


Columbus, 
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Sommers, Ep. F. The mink rancher’s cycle. Fur-Fish-Game, Harding’s Mag., Colum- 
bus, vol. 86, no. 8, pp. 24-27, illus. August, 1946. 

Spencer, Donatp A. A forest mammal moves to the farm—the porcupine. Trans. 11th 
North Amer. Wildlife Conference, Washington, pp. 196-199. 1946. 

SpraGcurE, James M. (Review of) The principles of classification and a classification of 
mammals, by George Gaylord Simpson. Quart. Rev. Biol., Baltimore, vol. 21, 
no. 2, pp. 194-195. June, 1946. 

STaMBAUGH, Cuas. F. Box trapping rabbits pays. Pennsylvania Game News, Harris- 
burg, vol. 17, no. 3, pp. 8, 27. June, 1946 

Stevens, Jim. Tree farm raider. Forestry News, Washington, vol. 1, no. 4, p. 5. Au- 


gust, 1946. (Damage to seedlings and young trees by Aplodontia.) 

STicKEL, Lucite F. Field studies of a Peromyscus population in an area treated with 
DDT. Jour. Wildlife Management, Menasha, vol. 10, no. 3, pp. 216-218. July, 
1946 

Stites, Bruce F., anp Orners. Wildlife resources of Iowa. Published by State of Iowa, 


Des Moines, pp. 41, illus. 1946 

Stine, Wm. M. Fox trapping in Maryland. Fur-Fish-Game, Harding’s Mag., Columbus, 
vol. 86, no. 8, p. 38, illus. August, 1946 

Stock, CHEestTer, Joun F. LANCE, AND JoHN O. NIGRA \ newly mounted skeleton of the 
extinct dire wolf from the Pleistocene of Rancho La Brea. Bull. Southern 
California Acad. Sci., Los Angeles, vol. 45, pt. 2, pp. 108-110, pls. 8-9. May 
August, 1946 

Sronor, C.R. A visit to the great Indian rhino. Jour. Soc. Preservation Fauna Empire, 
Hertford, n.s., pt. 53, pp. 46-48. June, 1946 

Storer, Tracy I. DDT and wildlife. Jour. Wildlife Management, Menasha, vol. 10, 
no. 3, pp. 181-183. July, 1946 

Stott, Ken, Jr. From Bos to Bossy. Zoonooz, San Diego, vol. 19, no. 8, pp. 3-4, illus 
August, 1946. (Cattle 

STRANDTMANN, R. W. Alricholaelaps sigmodoni, a new species of mite parasitic on the 
cotton rat, and notes on the genera Atricholaelaps and Ischnolaelaps (Acarina 
Laelaptidae Jour. Parasitol., Lancaster, vol. 32, no. 2, pp. 164-169, 7 figs 
April, 1946 

Strauss, Fritz. Ein Deutungsversuch des uterinen Zyklus von Ericulus. Rev. Suisse 
Zool., Geneva, vol. 53, fase. 3, no. 21, pp. 511-517, figs.9. July, 1946 

Struwina, Nets J teport on North Dakota fur harvest. North Dakota Outdoors, 
Bismarck, vol. 8, no. 1, p. 11. July, 1946. 

SursBer, THappEvs. Mammals that eat insects. The shrews, moles, and bats. Conser 
vation Volunteer, St. Paul., vol. 9, no. 53, pp. 20-24, illus. July-August, 1946 

Swanson, Gustav, AND ARNOLD B. Erickson. Alaria taxideae n. sp., from the badger 
and other mustelids. Jour. Parasitol., Lancaster, vol. 33, no. 1, pp. 17-19 
February, 1946 

Swirt, Ernest. Deer as an outdoor problem. Wisconsin Conservation Bull., Madison, 
vol. 11, no. 7, pp. 6-10. July, 1946 

Tate, G. H. H. Geographical distribution of the bats in the Australasian Archipelago 
Amer. Mus. Novitates, New York, no. 1323, pp. 1-21, figs. 2. July 15, 1946 

Taytor, Waiter P. Big Bend. Amer. Forests, Washington, vol. 52, no. 7, pp. 304-306, 
343-344, illus. July, 1946 

TERRILL, Harowp V., anp Britt T. Crawrorp. Using den boxes to boost squirrel crop 
Missouri Conservationist, Jefferson City, vol. 7, no. 8, pp. 4-5. August, 1946 

THONE, Frank. Tame or familiar? Science News Letter, Washington, D. C., vol. 50, 
no. 4, p. 62. July 27, 1946. (Taming wild animals 

Travassos Fitno, Lauro. Excursio cientifica a Porto Cabral, margem paulista do Rio 
Parané&. Arquivos Zool. Estado de Sio Paulo, Séo Paulo, vol. 4, art. 1, pp. 1- 
32, figs. 21, folding table. June 10, 1944. (Mammals, p. 15.) 
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TrouGHTon, Exuis. A review of field investigations concerning the mammal reservoirs 
of scrub typhus in the New Guinea area. Commonwealth of Australia, Council 
for Scientific and Industrial Research, Tropical Scientific Section, Melbourne, 
Report T.8.8. 2, pp. 14. July, 1945 

TuLENKO, Paut. The Federal-Aid Wildlife program in Missouri. Missouri Conserva 
tionist, Jefferson City, vol. 7, no. 7, pp. 4-5, 14-15, illus. July, 1946 

Tr RNER, Davip B Education and employment in the fish and wildlife field Trans. 11th 
North Amer. Wildlife Conference, Washington, pp. 93-96 1946 

VAN DEN ABEELE, M. Contribution A la spéléologie conglaise. Les grottes des monts des 


Homas. Bull. Séances Inst. Royal Colonial Belge, Brussels, vol. 17, no. 1, pp 


358-363, pls. 2. 1946 Large deposit of bat guano 

Vrerra, C. Sdbre uma colecio de mamiferos de Mato Grosso Arquivos Zool. Estado 
Sio Paulo, Sfio Paulo, vol 1, art. 10, pp. 395-429 August, 1945 New 
Vasua nasua aricana 

Voce, MARIETTA A new anoplocephalid cestode, Andrya neotomae, from the wood rat 
Neotoma Juscipes Jour. Parasitol., Lancaster, vol. 32, no. 1 pp. 36-39 Feb 


ruary, 1946 

Von HaceEn, Victor W South American zoo. Julian Messner, Inc., New York, 
illus. 1946 Popular accounts of South American animals 

Wacker, M. \ Marmots in the high country. Yosemite Nat. Notes, Yosemite, vol. 25, 
no. 6, p. 88. June, 1946 

WacconerR, D. W. The gray squirrel in western Vilas County. Wisconsin Conservation 
3ull., Madison, vol. 11, no. 6, pp. 3-5, illus. June, 1946 

WaLKER, WinsLow M., anp Rospert McCormick ApAM Exeavations in the Matthews 


site, New Madrid County, Missouri. Trans. Acad. Sci. Saint Louis, vol. 31, 
no. 4, pp. 75-120, pls. 19. June 30, 1946 Remains of mammals, p. 92 
Watuace, Earut. Kentucky’s resources. Their development and use ull. Bur. School 


Service, Lexington, vol. 18, no. 2. py 351. illus December, 1945 


Frisky cottontail enjoys friendly feeling among country folk as pioneer of game 


Kentucky, Happy Hunting Ground, Frankfort, vol. 1, no. 4, p. 17. July, 1946 

WANDELL, WILLET N An intensive method of determining hunter numbers and activities 
Trans. llth North Amer. Wildlife Conference, Washington pp. 373-382, figs. 4 
1946 

Wasupurn, 8. L. The sequence of epiphysial union in the opossum Anat. Record, 
Philadelphia, vol. 95, no. 3, pp. 353-363. July, 1946 

Wassir, KAMAI On the occurrence of Paraechinus dorsalis (Anderson & de Winton) in 
South Sinai, with a note on the osteology of the animal! Bull. Faculty Sci 


Fouad I Univ., Cairo, no. 25, pp. 201-211, figs. 3, pls 3 1945 

Anterior processes of the malleus in rodents. Nature, London, vol. 157, no 
3993, p. 630. May 11, 1946 

The processus muscularis and the tensor tympani muscle of bats. Nature, 


London, vol. 157, no. 4000, pp. 877-878, illus. June 29, 1946 


Watt LYLE | Forests and forest wildlife in the postwar era Trans. lith North Amer 
Wildlife Conference, Washington, pp. 36-42. 1946 

WEIDENREICH, FRANZ Apes, giants, and man. Univ. Chicago Press, pp. viii + 122, 
figs. 90 1946 
Maxillary diastema as a criterion of generic distinction. Amer. Jour. Phys 
Anthropol., Philadelphia, n.s., vol. 4, no. 2, pp. 199-201. June, 1946 

Wiiurams, M. \ Notes on the vertebrates of the southern plains of Canada, 1923-1926 


Canadian Field-Nat., Sutton West, vol. 60, no. 3, pp. 47-60. May-June, 1946 
Winuiams, Rautepw B. Tularemia. First case to be reported in Alaska. Public Health 
Repts., Washington, vol. 61, no. 24, pp. 873-876 June 14, 1946 (Infection 


from muskrats 
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WitLovensy, Davip P. The zebra is a dark horse. Fauna, Philadelphia, vol. 8, no. 3, 
pp. 67-70, illus. September, 1946. 

Wiison, Cuester 8. Toward better conservation of trees and deer in state parks. Con- 
servation Volunteer, St. Paul, vol. 9, no. 54, pp. 20-28, illus. September—Oc- 
tober, 1946. 

Wixison, W. Kina. Rhubarb leaves as a feeding-stuff for rabbits. Nature, London, 
vol. 158, no. 4002, pp. 67-68. July 13, 1946. 

Woop, Kerry. The five o’clock killer. Fauna, Philadelphia, vol. 8, no. 2, pp. 446, 
illus. June, 1946. (Weasel.) 

Wortepoe, ArtHur W. Organized rat control in Yuba County. California Dept. Agric. 
Bull., Sacramento, vol. 35, no. 3, pp. 156-158. July-September, 1946. 

Youna, Strantey Paut. The wolf in North American history. Caxton Printers, Cald- 
well, Idaho, pp. 149, illus. 1946. 
Sketches of American wildlife. Monumental Press, Baltimore, pp. xii + 143, 
illus. 1946. 

ZEUNER, F. | Time and the biologist Discovery, London, vol 7, no. 8, pp. 242-249, 

ile, with references to mammals 


figs. 13. August, 1946. (Geological time se: 


COMMENT AND NEWS 


FORMATION OF A COMMITTEE FOR THE STUDY OF ANIMAI 
SOCIETIES UNDER NATURAL CONDITIONS 
At the conference on Genetics and Social Behavior held at the Roscoe B. Jackson Me 
morial Laboratory at the end of last summer, considerable emphasis was placed on the 
that although there is widespread interest in and enthusiasm for studies of the social 
behavior and organization of animals in many different scientific fields, these studies are 
often poorly supported and do not attract the attention they deserve. It was suggested 
that an informal Committee for the Study of Animal Societies Under Natural Conditions” 
might serve a very useful purpose in encouraging and coordinating this type of scientifi 
The first meeting of this committee was held in New York under the auspices of the 
New York Zoological Society on January 31 and February 1, 1947. The primary purpose 
of the conference was to help organize a research program on animal behavior, particularly 
n connection with the New York Zoological Society’s new station at Jackson Hole, W y 
omll A st parate announcement of this project will be made elsewhere. 
It was agreed that the committee should not identify itself with any one institution or 


project, and its organization was therefore set up on a broad basis. As a general directive 
r the committee’s work the following resolution was passed 
Realizing that the study of general problems of social organization is basically im 
portant to human welfare as well as to theoretical science, and realizing also that many 
animal societies are in danger of extinction and need to be studied while there is a chance 
that they may be saved, the undersigned have agreed to form a ‘Committee for the Study 
of Animal Societies under Natural Conditions’, whose purpose shall be to sponsor, coordl 
nate, perform, and assist research on animal societies and to act as a liaison agency be- 
tween workers in the various scientific fields involved in this research. It is agreed that 
the broadest possible interpretation shall be placed on the terms ‘animal societies’ and 
‘natural conditions’.’’ 
It was further agreed that the organization of the committee should remain flexible and 
informal, and it was decided to elect an executive secretary whose function shall be to 
coordinate the activities of the committee, and to elect chairmen of subcommittees to 


consider special research projects and conduct other activities 
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At the New York meeting J. P. Scott was elected executive secretary and C. R. Car- 
penter chairman of a subcommittee on the Jackson Hole Research Project. T.C.Schneirla 
was elected chairman of a subcommittee to make a survey of locations and institutions 
in which research on animal social behavior and organization is possible, and also to locate 
projects which need to be encouraged. A further subcommittee on Ways and Means, with 
Fairfield Osborn as chairman, was organized for the purpose of finding out where financial 
support for this type of research can be obtained and is available. 

3esides those mentioned above the following members of the committee were present 
at the meeting: Alfred Emerson, Nicholas Collias, Robert K. Enders, Myron Gordon, and 
William Beebe. Members who were unable to attend the New York meeting include 
Frank A. Beach, 8. Charles Kendeigh, Walter P. Taylor, John Emlen, and John W. Scott 

Action was initiated regarding the Barro Colorado Island Biological Station, which 
needs to be put on a permanent basis of support as a center of tropical research. 

It is hoped that the secretary’s office will act as a clearing house for research ideas and 
projects, and as a coordinating agency between various individuals and institutions in- 
terested in this line of research. The secretary was directed to take active steps in this 
direction, and correspondence on these matters is invited.—J. P. Scorr, Secretary for the 


Committee, Roscoe B. Jackson Memorial Laboratory, Be Harbo F VM aine 


REPORT OF GOLDMAN MEMORIAL COMMITTEE 


The Committee for the E. A. Goldman Memorial Number of the Journal of Mammalogy, 
published as the May 1947 issue, has turned over to the Treasurer of the American Society 
of Mammalogists all assets of the fund in total $980.70 received from 182 donors in 28 States 
and the District of Columbia. The Chairman expresses his appreciation for active assist 
ance to the other members of the Committee, namely, C. M. Aldous, Rollin R. Baker, 
Seth B. Benson, W. J. Breckenridge, H. C. Bryant, William H. Burt, Paul Dalke, J. Kenneth 
Doutt, George G. Goodwin, William J. Hamilton, Stanley G. Jewett, E. R. Kalmbach, 
Barbara Lawrence, Joseph C. Moore, Viola 8. Schantz, A. W. Schorger, Thomas G. Scott, 
Albert R. Shadle, Gustav A. Swanson, Walter P. Taylor, C. A. Tyron, Jr., and Frederick 
A. Ulmer, J 


List of Contributors to the Memorial 


Charles C. Adams, Lowell Adams, C. M. Aldous, Shaler E. Aldous, Miss Annie M. 
Alexander, Durward L. Allen, H. E. Anthony, Richard Archbold, James W. Atz, Alfred M. 
Bailey, John W. Bailey, Rollin R. Baker, 8. Glidden Baldwin, Frederick S. Barkalow, Jr., 
Claude T. Barnes, Paul Bartsch, Charles F. Batchelder, Luther L. Baumgartner, William 
N. Beach, Daniel B. Beard, W. B. Bell, Rudolf Bennitt, Seth B. Benson, Clarence Birdseye, 
Richard H. Boyer, Alexander W. Blair, W. Reid Blair, Courtenay Brandreth, W. J. Brecken 
ridge, H. C. Bryant, Mrs. Sarah Estelle Bourne, Melvin Burke, R. D. Burroughs, William 
H. Burt, Irwen O. Buss, Charles M. B. Cadwalader, William B. Cadwalader, Victor H 
Cahalane, Louis Casamajor, James P. Chapin, W. H. Cheesman, James L. Clark, Harold 
8. Colton, L. V. Compton, Fannye A. Cook, Harold J. Collidge, Jr., Clarence Cottam, Leo 
K. Couch, Wilfred D. Crabb, Lee S. Crandall, C. Suydam Cutting, Fred H. Dale, Paul 
Dalke, Rollo E. Darby, Albert M. Day, Ned Dearborn, J. Kenneth Doutt, Wilfred J. Eldred, 
John T. Emlen, Paul L. Errington, F. G. Evenden, Jr., William G. Fargo, Henry 8. Fitch, 
W. D. Fitzwater, Jr., Childs Frick, J. F. Fulton, Ira N. Gabrielson, Marshall C. Gardner, 
John C. Gatlin, Robert H. Gensch, Mr. and Mrs. Luther C. Goldman, George G. Goodwin, 
Joseph T. Gregory, Tappan Gregory, William K. Gregory, George W. Grover, E. R. Hall, 
William J. Hamilton, Jr.,C.O. Handley, C. O. Handley, Jr., Carl Hartman, Robert T. Hatt, 
A. O. Haugan, Arthur H. Henn, Philip Hershkovitz, Claude W. Hibbard, John Eric Hill, 
Robert Holdenried, Mrs. Mabel P. Hollister, John P. Holman, Neil W. Hosley, R. R. Hustis 
Dr. and Mrs. Hartley H. T. Jackson, Everett W. Jameson, Jr., William L. Jellison, Stanley 
G. Jewett, David H. Johnson, Edmund Jurica, Lloyd G. Ingles, E. R. Kalmbach, Remington 
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Kellogg, A. J. Kirn, E. J. Koestner, Laurits W. Krefting, William S. Ladd, Miss Barbara 
Lawrence, Leo Laythe, Alexander H. Leighton, Aldo Leopold, Nolan D. C. Lewis, Merle 
H. Markley, William H. Marshall, Kenneth McDonald, L. J. Merovka, Donald De Meules, 
Cari 0. Mohr, A. W. Moore, Joseph C. Moore, E. L. Moseley, Mrs. Carolyn 8. Murdock, 
Arnold L. Nelson, Bernard A. Nelson, Theodora Nelson, John Treadwell Nichols, Robert 
T. Orr, John A. L. Osborn, W. H. Osgood, Fred W. Packard, Ralph S. Palmer, John Pearce, 
Oliver P. Pearson, James L. Peters, E. A. Preble, Miss Katharine B. Quay, Paul Quick, 
Charles A. Reed, Charles Rogers, A. 8. Romer, Charles H. Rouse, Miss Viola S. Schantz, 
Victor B. Scheffer, Lloyd E. Scherer, Jr., A. W. Schorger, Max D. Schwarz, Thomas G. Scott, 
W. B. Scott, W. E. Scott, Joye Harold Severaid, Albert R. Shadle, William T. Shaw, Mrs. 
Louisa G. Sheldon, Victor E. Shelford, Harry Sicher, John W. Slipp, Daniel Smiley, Jr., 
Donald A. Spencer, Charles C. Sperry, William H. Stickel, Herbert L. Stoddard, Tracy I. 


Storer, H. Elizabeth Story, J. W. Stuewer, Gustav A. Swanson, Lloyd W. Swift, G. H. H. 


Tate, Edward H. Taylor, Walter P. Taylor, Dix Teachenor, Robert D. Teeters, Malcolm. 
R. Thorpe, C. A. Tryon, Jr., Francis M. Uhler, Frederick A. Ulmer, Jr., Ernest P. Walker, 
[van M. Way, F. Carrington Weems, A. Wetmore, Leon F. Whitney, A.H. Wright, Lee E. 
Yeager, Stanley P. Young, and Howard Zahniser.—Hartuiey H. T. Jackson, Chairman. 





